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(57) [Abstract] 
[Objective] 

Especially as resolution and pattern are superior, it is 
superioreven in sensitivity, developing behavior, process 
stability, etc useful radiation-sensitive resin composition [I ], 
[II ] and it offers [III ]furthermore contrast, heat resistance 
etc as satisfactory chemically amplifying type positive resist. 

[Constitution] 

radiation-sensitive resin composition [I ] polymer of acetal 
group content (meth ) acrylic acid ester which isrepresented 
with 1 -methoxyethyl acrylate (A ) and contains 
radiation-sensitive acid generator (B ), radiation-sensitive 
resin composition [II ]aforementioned component (A ) and 
(B ) with contains alkali soluble resin (C ). 

In addition, radiation-sensitive resin composition [III ], 
polymer of acetal group content (meth ) acrylic acid ester 
which is represented with 2 -tetrahydropyranyl acrylate (A' ), 
aforementioned component (B ) and (C ) and contains acid 
scattering regulator (D ). 

[Claim(s)] 
[Claim 1] 

polymer which possesses repeat unit which is displayed with 
thebelow-mentioned General Formula (1) (A ) and 
radiation-sensitive resin compositions which contains 
radiation-sensitive acid generator (B ) 

[Chemical Formula 1] 



(1) 

{In General Formula (1), A shows oxygen atom of divalent or 
sulfur atom of divalent, R 1 shows hydrogen atom or methyl 
group ,R 2 ,R\ R 4 * R 5 and R 6 show identical or different* 
hydrogen atom* alkyl group* alkoxy group* alkyl thio 
group* aryl group* aryloxy group or aralkyl group 
mutually. } 

[Claim 2] 

polymer which is stated in Claim 1 (A ), radiation-sensitive 
acid generator (B ) and radiation- sensitive resin composition 0 
which contains alkali soluble resin (C ) 
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[Claim 3] 

polymer which possesses repeat unit which is displayed with 
thebelow-mentioned General Formula (2) (A* ), 
radiation-sensitive acid generator (B ), alkali soluble resin 
(C ) and radiation-sensitive resin composition 0 which 
contains acid scattering regulator (D ) 

[Chemical Formula 2] 



c-»5S(2)ic3sixr . a it 2 moMatKtttz 
>*ju*£*ur\r 9 ficfet; r 10 lassie 
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Specification 

[0001] 

[0002] 

[&*©&*&] 

H 0.5 ju m BIT© JESI* ©«MBttXSS£LT 



700-^nro)^ifij|WI*(*fi 400~300nm)£fS 



{In General Formula (2), A shows oxygen atom of divalent or 
sulfur atom of divalent, R 7 shows hydrogen atom or methyl 
group , R 8 , R 9 and R 10 show identical or different * hydrogen 
atom* alkyl group * alkoxy group* alkyl thio group * aryl 
group* aryloxy group or aralkyl group mutually, plural as for 
R 9 or the R 10 which exists as for respective identical or 
different* n it is a integer of 1 or more. } 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention relates to radiation-sensitive resin composition, 
furthermore details regard useful radiation-sensitive resin 
composition in microfabrication which uses various radiation 
like ultraviolet light* deep ultraviolet light* X-ray or 
charged particle beam as preferred resist. 

[0002] 

[Prior Art] 

In order to obtain degree of integration where integrated 
circuit is higher regarding the field of microfabrication which 
is represented in production of integrated circuit 
element,development of lithography process where narrowing 
of fabrication size in lithography isadvancing quickly, 
recently, stabilizing microfabrication of high precision of the 
linewidth 0.5 ;mu m or less, does and is possible densely is 
strongly implemented. 

But, conventional visible light (wavelength 700-400 nm ) and 
with method which uses near ultraviolet light (wavelength 
400-300 nm ), formsthis kind of fine pattern in high precision 
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densely being difficult, because ofthat, from be able to 
achieve broad focus depth, lithography process which uses the 
radiation of effective short wavelength (wavelength 300 nm 
or less ) for narrowing of design rule is proposed. 

for example KrF excimer laser (wavelength 248 nm ), method 
which uses ArFexcimer laser (wavelength 1 93 nm ) or other 
deep ultraviolet light and synchrotron radiation or other X-ray 
or electron beam or other charged particle beam is proposed 
as lithography process which uses radiation of this kindof 
short wavelength. 

"chemically amplifying resist " is lectured and, as high 
contrast resist which corresponds to radiation ofthese short 
wavelength, by international * business * machine (IBM ) 
corporation, presently, improvement &development of this 
chemically amplifying resist are advanced to strenuous. 

This kind of chemically amplifying resist generating acid due 
to lighting (Below, "Exposure" with you say. ) of the radiation 
to radiation-sensitive acid generator which is contained to 
that, chemical reaction (Change of for example polarity and 
cision* crosslinking reaction etc of chemical bond ) 
occurringin resist film with catalysis of this acid, solubility for 
developer making use of phenomena which changes in 
exposed part, is something whichforms pattern. 

And, among conventional chemically amplifying resist 
relatively in those which show satisfactory resist performance, 
resin which is protected with t-butyl ester group and 
t-butoxycarbonyl group (for example Japan Examined Patent 
Publication Hei 2- 27660 disclosure reference),resin which 
protects alkali affinity group in alkali soluble resin with silyl 
group (for example Japan Examined Patent Publication Hei 3- 
44290 disclosure reference), the resist which uses resin (for 
example Japan Examined Patent Publication Hei 4- 39665 
number reference) etc which contains (meth ) acrylic acid 
component has been known alkali affinity group in alkali 
soluble resin as resin component. 

But, there is a problem of respective peculiar in these 
chemically amplifying resist , itaccompanies various 
difficulty at time of utilization, it is pointedout densely. 

Namely, when resin which possesses t-butyl ester group and 
t-butoxycarbonyl group isused, because gas component such 
as isobutene gas and carbon dioxide gas with the chemical 
reaction , is discharged with catalysis of acid which occurs 
due toexposure, volume shrinkage is caused in exposed part, 
as a result, pattern is strain easy, formation of resist pattern of 
high precision difficult. 

In addition when resin which possesses silyl group is used, 
the pattern is satisfactory generally, but there is a difficulty 
that is inferiorto release property from substrate, in 



Page 5 Paterra Instant MT Machine Translation 



JP1996101506A 



1996-4-16 



*6l=(>*)7^'J;HI*«H»*ffl^*»*l= 

ft l» (01 £121* HI ¥ 4-251259 -tfcfSL n 
5-181279 #4ML n 5-1 13667 9&flW#JH)« 

;HR*»(«iAtf«ll¥ 2-25850 *tttt#fH)« 

X^USRWffitfllxliftHW 4-26850 



->*<#lt</^->»«fl)ii-clHIH36«*y, 

[0003] 



comparison with resist where the silyl group does not exist. 

Furthermore when (meth ) acrylic acid resin is used, 
adhesiveness of resist and silicon or other group board being 
insufficient , when aromatic type resin (for example phenol 
type novolak resin etc) is used inaddition as constituent resin 
of resist comparing, there is a problem thatalso dry etching 
resistance is low. 

In order to solve problem in this kind of conventional 
chemically amplifying resist, recently, resin which contains 
both of phenol skeleton and (meth ) acrylic acid ester unit 
(Reference such as for example Japan Unexamined Patent 
Publication Hei 4- 25 1 259 disclosure, same 5 - 1 8 1 279 
disclosure, same 5 - 1 13667 disclosure ), aromatic vinyl 
resin which contains cyclic (thio ) acetal group (for example 
Japan Unexamined Patent Publication Hei 2- 25850 
disclosure reference), also resist which uses (meth ) acrylic 
acid ester resin (for example Japan Unexamined Patent 
Publication Hei 4- 26850 disclosure reference) which contains 
cyclic acetal group is proposed. 

But, as for these resist, dry etching resistance is improved, but 
" satisfactory rectangular pattern to be rare is a problem in 
aspect of pattern, in addition resolution, developing 
behavior, process stability etc with insufficient, further 
improvement is sought from the viewpoint of overall 
properties as chemically amplifying resist. 

[0003] 

[Problems to be Solved by the Invention] 

Furthermore result which was examined in detail being 
somethingwhich starts to be to see concerning resin 
component which considers the this invention, to this kind of 
condition, forms especially chemically amplifying resist, 
objective isto offer novel radiation-sensitive resin 
composition which responds effectively to various radiation 
like ultraviolet light, deep ultraviolet light. X-ray or 
charged particle beam. 

Other objective of this invention is to offer radiation-sensitive 
resin composition which does not have poor release of 
volume shrinkage or substrate and causing adhesion 
deficiency. 

It is furthermore other objective of this invention, as 
especially resolution and pattern are superior, to be superior 
even in sensitivity, developing behavior, process 
stability,etc to offer useful radiation-sensitive resin 
composition furthermore release property and adhesiveness, 
dry etching resistance etc of the contrast, heat resistance, 
substrate as satisfactory chemically amplifying type positive 
resist. 



[0004] 



[0004] 
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[Means to Solve the Problems] 

Aforementioned problem polymer which possesses repeat unit 
which isdisplayed with below-mentioned General Formula (1) 
(A ) and radiation-sensitive resin composition whichcontains 
radiation-sensitive acid generator (B ) (Below, "acid generator 
(B )" with you say simply. ) (Below, "composition [I ] " with 
you say. ), with is achieved to first, with the this invention . 

[0005] 

[Chemical Formula 1] 
[0006] 

{In General Formula (1), A shows oxygen atom of divalent or 
sulfur atom of divalent, R l shows hydrogen atom or methyl 
group , R 2 . R 3 , R 4 , R 5 and R 6 show identical or different, 
hydrogen atom, alkyl group, alkoxy group, alkyl thio 
group, aryl group, aryloxy group or aralkyl group 
mutually. } 



[0007] 

Aforementioned problem polymer (A ), acid generator (B ) 
and radiation-sensitive resin composition which contains 
alkali soluble resin (C ) (Below, "composition [II ]" with you 
say. ), with is achieved to second, with this invention . 

[0008] 

Aforementioned problem polymer which possesses repeat unit 
which isdisplayed with below-mentioned General Formula (2) 
(A 1 ), acid generator (B ), the alkali soluble resin (C ) and 
radiation-sensitive resin composition which contains acid 
scattering regulator (D ) (Below, "composition [III ] " with 
you say. ), with isachieved to third, with this invention . 

[0009] 

[Chemical Formula 2] 
[0010] 

{In General Formula (2), A shows oxygen atom of divalent or 
sulfur atom of divalent, R 7 shows hydrogen atom or methyl 
group , R 8 . R 9 and R 10 show identical or different, hydrogen 
atom, alkyl group, alkoxy group, alkyl thio group, aryl 
group, aryloxy group or aralkyl group mutually, plural as for 
R 9 or the R 10 which exists as for respective identical or 
different, n it is a integer of 1 or more. } 



[0011] 

Below, this invention is explained in detail, but because of 
this, objective, constitution and effect of this invention 
become clear. 
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polymer (A ) and polymer (A' ) 

First, polymer (A ) which is used composition [I ] and in 
composition [II ] issomething which possesses repeat unit 
which is displayed with theaforementioned General Formula 
CO- 
In this case, 2 kinds or more it can exist repeat unit which is 
displayed with General Formula (l), in polymer (A ). 

In addition, polymer (A ) is random copolymer* block 
copolymer or graft copolymer, it is possibledensely. 



In case of aforementioned graft copolymer, repeat unit which 
is displayed with General Formula (l) may exist, even when 
existing in polymer main chain in polymer side chain. 

In General Formula (l), A shows oxygen atom of divalent or 
sulfur atom of divalent, R 1 shows hydrogen atom or methyl 
group , R 2 * R 3 * R 4 * R 5 and R 6 show identical or different* 
hydrogen atom* alkyl group* alkoxy group* alkyl thio 
group* aryl group* aryloxy group or aralkyl group 
mutually. 

composition [I ] and regarding composition [II ], alkyl group* 
alkoxy group of R 2 ~R 6 and carbon number of alkyl thio group 
1 - 4 are desirable, carbon number of aryl group and aryloxy 
group 6 - 12 is desirable, in addition carbon number of aralkyl 
group 7 -12 is desirable. 

methyl group* ethyl group* propyl group* butyl group or 
other alkyl group; methoxy group* ethoxy group* propoxy 
group* butoxy group or other alkoxy group; methyl thio 
group* ethyl thio group* propyl thio group* butyl thio 
group or other alkyl thio group; phenyl group* naphthyl 
group* biphenyl group or other aryl group; phenoxy group* 
naphthoxy group* phenyl phenoxy group or other aryloxy 
group; benzyl group* naphthyl methyl group* phenyl 
benzyl group or other aralkyl group can be listed as example 
of R 2 ~R 6 other than hydrogen atom in General Formula (1). 

As embodiment of monomer which gives repeat unit which is 
displayedwith General Formula (1), 

methoxymethyl acrylate* 

methoxymethyl methacrylate, 

ethoxymethyl acrylate* 

ethoxymethyl methacrylate* 

1 -methoxy ethyl acrylate* 

1 -methoxyethyl methacrylate* 
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1 -ethoxyethyl acrylate* 

1 -ethoxyethyl methacrylate* 1 - methoxy - 1 - methylethyl 
acrylate* 1 - methoxy - 1 - methylethyl methacrylate * 
dimethoxy methyl acrylate* dimethoxy methyl 
methacrylate* 1, 1- dimethoxy ethyl acrylate* 1, 1- dimethoxy 
ethyl methacrylate* methoxy (ethoxy ) methyl acrylate* 
methoxy (ethoxy ) methyl methacrylate* 1,1- diethoxy ethyl 
acrylate* 1, 1- diethoxy ethyl methacrylate* benzyloxy ' 
methyl acrylate* benzyloxy methyl methacrylate* 1- 
benzyloxy ethyl aery late * 1 - benzyloxy ethyl methacrylate * 
(phenoxy methoxy ) methyl acrylate* (phenoxy methoxy ) 
methyl methacrylate* 1 - (phenoxy methoxy ) ethyl acrylate* 
1 - (phenoxy methoxy ) ethyl methacrylate* (phenyl ethoxy ) 
methyl acrylate* (phenyl ethoxy ) methyl methacrylate* 1- 
(phenyl ethoxy ) ethyl acrylate* 1 - (phenyl ethoxy ) ethyl 
methacrylate* phenyl (methoxy ) methyl acrylate* phenyl 
(methoxy ) methyl methacrylate* phenyl (ethoxy ) methyl 
acrylate* phenyl (ethoxy ) methyl methacrylate* 1- phenyl 
-1- methoxyethyl acrylate* 1- phenyl -1- methoxyethyl 
methacrylate * 1 - phenyl - 1 - ethoxyethyl acrylate * 1 - phenyl 
- 1 - ethoxyethyl methacrylate* phenoxy (methoxy ) methyl 
acrylate* phenoxy (methoxy ) methyl methacrylate* 
phenoxy (ethoxy ) methyl acrylate* phenoxy (ethoxy ) 
methyl methacrylate * 1 - phenoxy - 1 - methoxyethyl 
acrylate * 1 - phenoxy - 1 - methoxyethyl methacrylate * 1 - 
phenoxy - 1 - ethoxyethyl acrylate * 1 - phenoxy - 1 - 
ethoxyethyl methacrylate* 2- phenyl -1- methoxyethyl 
acrylate * 2- phenyl - 1 - methoxyethyl methacrylate * 2- 
phenyl - 1 - ethoxyethyl acrylate* 2- phenyl - 1 - ethoxyethyl 
methacrylate * 1 - benzyl - 1 - methoxyethyl acrylate * 1 - 
benzyl - 1 - methoxyethyl methacrylate* 1 - benzyl -1 - 
ethoxyethyl acrylate* 1 - benzyl - 1 - ethoxyethyl methacrylate 
etc can be listed. 



[0012] 

In addition, polymer (A' ) which is used in composition [III ] 
is somethingwhich possesses repeat unit which is displayed 
with aforementioned General Formula (2). 

In this case, 2 kinds or more it can exist repeat unit which is 
displayed with General Formula (2), in polymer (A' ). 

In addition, polymer (A 1 ) is random copolymer* block 
copolymer or graft copolymer, it is possibledensely. 
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-jfta(2)IZfeL^T. A It 2 ffiOKailK***: 
>*;u*£*U R\ R 9 fccfctf R 10 fiffiSlcd 



fcfcurii, r ~r 07;i/+;u 

;U^-*^*(D«*«I4 6-12 *<fcr£L<. 7^U 
*;uS<DgtfSt&l4 7-12 *><S? £LC £fc n 14 

-^3C(2)lCfclt^7K^JS : f L Ul^(7) R 8 ~R 10 <7) 

mtLxit, -*K(i)fcfcit***is* 

-»SC(2)"Ca**iS«iBLJ|ltl*#iL4#* 

ft<7>mf*0ij£:LT[4. 2-xh7t Kn^-^T^ 
Uly-h.2-T-h5tKa^-;U>^'JU-h.2- 

[0013] 

-fta(i)-ca*ti4*iEL*eft*iM*srE 

Of— ^U7^b>. ^PPX^b^^T^ U 

;u. 2,2-v>^;u-3-tKP^ri/^Pt°;uxxx 

gp-HJ;u. 7bY>-hUik 7-?p- h'j;u. 
>-tra>^H,UK vH7=3>-MJ;U. -T^p>- 

K. <^Ph>75h\ -7b>f>TSK. 7T;U75h\ 
>-y-a>75K, vh^=J>7^K. Y£=i>7^K^ 



In case of aforementioned graft copolymer, repeat unit which 
is displayed with General Formula (2) may exist, even when 
existing in polymer main chain in polymer side chain. 

In General Formula (2), A shows oxygen atom of divalent or 
sulfur atom of divalent, R 7 shows hydrogen atom or methyl 
group , R 8 . R 9 and R 10 show identical or different* hydrogen 
atom, alkyl group. alkoxy group, alky 1 thio group, aryl 
group, aryloxy group or aralkyl group mutually, n is integer 
of 1 or more. 

In this case, plural as for R 9 which exists identical or 
different, and plural as for R 10 which exists identical or 
differento 

Regarding composition [III ], alkyl group, alkoxy group of 
R 8 ~R 10 and carbon number of the alkyl thio group 1 - 4 are 
desirable, carbon number of aryl group and aryloxy group 6 - 
12is desirable, carbon number of aralkyl group 7 - 12 is 
desirable, in addition n integer 3 - 6 is desirable. 



group which is similar to R 2 ~R 6 other than hydrogen atom in 
the General Formula (1) as example of R 8 ~R 10 other than 
hydrogen atom in General Formula (2),can be listed. 

2 -tetrahydrofuranyl acrylate. 2- tetrahydrofuranyl 
methacrylate. 2- tetrahydropyranyl acrylate. 2- 
tetrahydropyranyl methacrylate etc can be listed as 
embodiment of monomer which gives the repeat unit which is 
displayed with General Formula (2). 

[0013] 

polymer (A ) and polymer (A' ) can also consist of only repeat 
unit whichis displayed with respective aforementioned 
General Formula (1) or repeat unit which is displayed with 
aforementioned General Formula (2) also it ispossible in 
addition furthermore to contain other repeat unit. 

As aforementioned other repeat unit, for example 
styrene. ;al -methylstyrene. chlorostyrene or other styrene; 
(meth ) acrylic acid, maleic acid, fumaric acid, crotonic 
acid, mesaconic acid, citraconic acid, itaconic acid, 
maleic anhydride, methyl maleic anhydride or other 
unsaturated carboxylic acids orthose acid anhydride; methyl 
ester, ethyl ester, propyl ester, butyl ester, amyl ester. 
2- hydroxy ethyl ester. 2, 2- dimethyl-3- hydroxypropyl 
ester, benzyl ester or other esters; (meth ) acrylonitrile. 
maleonitrile. fumaronitrile. methacon nitrile. citracon 
nitrile. itacon nitrile or other unsaturated nitriles; (meth ) 
acrylamide. crotonamide. maleic amide, formal amide, 
methacon amide, citracon amide, itaconamide or other 
unsaturated amides; maleimide. N- phenyl maleimide or 
other unsaturated di-carboxylic acid imides; vinyl alcohol, 
(meth ) allyl alcoholic or other unsaturated alcohols and vinyl 
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p— ;u* (/^)7U ;m©3Ffi»7;u 
a-;ua^ e-;uT-'J>, lfx;ut: Uv>* 

;u*(Dfl!ia)*a*(Da^l!fe-Ke^«»36<|!! 



-fta(i)-e**tt*«jBLJHfi**LM*iHE 
-jfta(2)-ea$ti««fiL*tt*4i«** 

xHJJl/* 7^tf;WV/*L/PxMJ;U* 7*/tfX 

>fy*^a^hu;u^a>7 % y<b^*;ia»ft*i 

14* «$[=J:Uaa9nAI. Mictf Q«ftK 
^pp*;uA»0)/\py>ftBMb**a;*" 
^;w;u*^>. Kxvjuy;u*^$>* ^ 
■9-r->;u^;u*^>*a»JU*^>a;5?^ 

a;xh7>^i^7A^/x;U7>f h\ t^x 
Ka;s?^>x>. $-eyb>flP©-r;^>a* 

&<7>m£li* ifc#*M£* ;#&«£* ^sa^. 
h>a, ^rh^a, 75KB*©* m£#(A)fe& 



aniline* vinyl pyridine* N- vinyl-;ep of aforementioned 
unsaturated carboxylic acid-caprolactam* N- vinyl 
pyrrolidone* N- vinyl imidazole * N- vinyl carbazole or 
other polymerizable double bond part of other monomer can 
list unit which the cision is done. 



one, two or more kinds it can exist these other repeat unit. 

polymer (A ) and it can produce polymer (A' ), by 
polymerizing the monomer which gives repeat unit which is 
displayed with respectiveaforementioned General Formula (1) 
or repeat unit which is displayed with theaforementioned 
General Formula (2), with monomer which gives 
aforementionedother repeat unit, with for example radical 
polymerization* thermal polymerization*, anionic 
polymerization * living anionic polymerization or other 
various polymerization method from when, but radical 
polymerization and thermal polymerization are desirable. 

for example benzoyl peroxide* lauroyl peroxide or other 
peroxide; azobisisobutyronitrile* azobisisovaleronitrile* 
azobis isocapronitrile or other azo compound; peroxide and 
amines* mercaptans* sulfinic acid and the;al -hydroxy 
carbonyl compound* L-al P ruby acid* hydrazine 
(derivative ) and the redox catalyst etc which consists of urea 
(derivative ) or other reductant can be listed as the 
polymerization initiator in aforementioned radical 
polymerization. 

In addition chain transfer agent* for example carbon 
tetrachloride* chloroform or other halogenated 
hydrocarbons; octyl mercaptan* dodecyl mercaptan* 
hexadecyl mercaptan or other mercaptans; dimethyl 
xanthogen disulfide* diethyl xanthogen disulfide or other 
xanthogen G sulfides; tetramethyl thiuram monosulfide* 
tetraethyl thiuram disulfide or other thiuram sulfide; it is 
possible also from when in caseof aforementioned radical 
polymerization or thermal polymerization, to add dipentene* 
terpinolene or other terpene or other one kind or more. 

In addition, it can execute polymerization of monomer 
whichgives repeat unit which is displayed with General 
Formula (1) or repeat unit which is displayed with General 
Formula (2), with bulk polymerization* solution 
polymerization* suspension polymerization* 
bulk-suspension polymerization* emulsion polymerization 
or other appropriate polymerization morphology, but, acyclic 
(hydroxy ) ethers* cyclic ethers* esters* lactone, ketones* 
amides or other* polymer (A ) or it executes in the solvent 



r — i — 



— / A 1 \ A 
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ra^aS*tt*36<, J8F £L<(4 3,000-60,000. 
^blCif^L<tt 4,000-50,000. WJCff £L<(4 
5,000-40,000 "Cfe^o 

Mw 3,000 5fe5Stfl4. bv7><hLT<Z>^ft- 

tt, w»tt**«fiT-r«ttiRi*<fcy . 

60,000 £B**fc.b5?XK£LT<DM.JMt 

££>[::. «£ft(A)fcefctf S£<*(A')0> Mw i/K 
5o)i:a)J±(Mw/Mn)l4, lyS/XhtLTOftS, 

S«tt. Siftte^<Dft14±. i~5 

£LX, £blz#i;L<[4 2-4 Trfe-So 



UTI4. a£f*(A)fc£lM4a^ft(A')<!:LT, 
Mw fccfctf/* fcl4 Mw/Mn A***** 2 fUsUKD 

<5#S£ftj£#<D Mw 3,000-60,000 0>&H 
rtlcfey. Mw/Mn j&< 1-5 <DWmftlZt!>&Zttf 

tni] izfc(t^a^tt(A')tLr. «riB-«a(2) 

*6icBfaiccty.«rit*[i] &£tftnaft[n] 
»**^tti-e#.*fc«j**[ni] fzfc^r.s 

[0014] 

a«±«(B) 

PjflBg 60-115932 #4>$g. ft|}3BB 60-37549 

ttHBB 60-52845 -^$8, 
#*M*.1#IH¥ 1-293339 



.ftBflHB 63-292128 



for polymer (A' ) densely it is desirable. 

polymer (A ) and average molecular weight based on 
polystyrene (Below, "Mw " with you say. ) of polymer (A' ) is 
selected, composition [I ], composition [II ] and considering 
sensitivity, resolution, developing behavior, heat 
resistance or other characteristic of resist which isformed 
from coating property and these composition of composition 
[III ], appropriately,but preferably 3,000-60,000. 
furthermore it is a preferably 4,000-50,000. particularly 
preferably 5,000-40,000. 

Mw under 3,000, etc decreases, is a tendency where coating 
property, heat resistance as resist in addition when it 
exceeds 60,000, etc decreases is a tendency where 
sensitivity, resolution, developing behavior as resist. 

Furthermore, polymer (A ) and Mw of polymer (A* ) and 
number average molecular weight based on polystyrene 
(Below, "Mn M with you say. ) with as for ratio (Mw/Mn ), on 
sensitivity, resolution, developing behavior, heat 
resistance or other characteristic as resist, 1 - 5 isdesirable, 
furthermore it is a preferably 2-4. 

composition [I ], composition [II ] and regarding composition 
[III ], it can also use blend of polymer component of 2 kinds 
or more where Mw and/or Mw/Mn differs polymer (A )or 
polymer (A* ) as. 

In this kind of case at least, Mw of each polymer component 
which isincluded in blend is inside range of 3,000 - 60,000, 
Mw/Mn isinside range 1 - 5, it is desirable densely. 

In addition, composition [I ] and polymer of 2 kinds or more 
where repeat unit and/or other repeat unit which is displayed 
with aforementioned polymer whichjointly uses polymer of 2 
kinds or more where repeat unit and/or other repeat unit 
which isdisplayed with aforementioned General Formula (1) 
polymer in composition [II ](A ) as, differs it to be possible, 
in composition [III ] densely (A' ) as, General Formula (2) 
differs can be jointly used. 

Furthermore it is possible also, to replace portion of polymer 
(A ) with polymer (A ? ), with desire, composition [I ] and in 
composition [II ],it is possible also to replace portion of 
polymer (A* ) with the polymer (A ), in addition in 
composition [III ]. 

[0014] 

acid generator (B ) 

1 onium salt compound. 2 halogen containing compound. 3 
sulfone compound. 4 sulfonic acid ester compound. 5 
quinone diazide compound. 6 sulfonimide chemical 
compound and 7 diazomethane compound etc which are 
disclosed in the for example Japan Unexamined Patent 
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Rb£* 



7 $?77>*> 



l *-OAi£4b£^ 

A8Hb£*£LTI4. flAtf 3-K=^ A 
ig, 7jU*xO Ai£. *X*x^AJ£. v77— 
^Aig. T^^E-OAS, try 5?-^Att*£¥ 

^A«Hb^*©JHt«tLT 14. v7x- 
;i/3-K-0Ah'J^L/-K. v^x-;u3-K- 

AKx v;U^>tf>7JU**-K h'J3?x- 

;U7fv- ^Ah'J7Ly— h. h'J^x-;ux;u^-^ 

A^^r-y-^jU^PT^^^-h. v7xz JU3 
-KxOA^tr7;U;fP7:>^*~k HJ? 

x-;ux;i/7t^-^A^^ui/x;u^-h. (t 
Ka^FS/^x-Jb)^Ov;u>^;ux;u*— ^Ah 

/\ny>^*ft^*tLT f4. 0O;itf/\P7Ju 
/\P^:/£*fc£*a>Sttfli:LTI4, ?xx 

;u-ex(hU^pp^;u)-s-H'j7v>. >h^> 
^x-;u-ex(h l J^pp>T;u)-s-HU7v>.^- 
:7^;U-tfX(hy£PP>*JU>s-MJ75/:/*© 
(7K'J)h'J^PP>^^-s-H , J7v>^Si*^, 

ui-exc^pp^x-^^^-hu^ppx^^ 

3 Tjutoib^ti 

x;u*Mb^<tLTf4. ttiUijS 
<b***t«i«ci:3&<-c**o 



*;i/*Mb£*(DJU*«£L-ci4. ?x^>;u? 
x- ;ux;U7^>, >v^;u^x-f i/;u7JU7tC/. 

x;u*>$x;Vf;Mb£tl<fcLT[4. «x.li7 



Publication Showa 60- 1 1 5932 disclosure. Japan 
Unexamined Patent Publication Showa 60-37549 disclosure, 
Japan Unexamined Patent Publication Showa 60-52845 
disclosure. Japan Unexamined Patent Publication Showa 6 
3- 292128 disclosure. Japan Unexamined Patent Publication 
Hei 1-293339 disclosure etc acid generator which is used 
composition [I ], composition [II ] and in composition [III ] 
(B ) as, can be listed. 

Example of these acid generator (B ), is shown below. 
1 onium salt compound 

As onium salt compound, for example iodonium salt, 
sulfonium salt, phosphonium salt, diazonium salt and 
ammonium salt, pyridinium salt etc can be listed. 

As embodiment of onium salt compound, diphenyl iodonium 
triflate. diphenyl iodonium pyrene sulfonate, diphenyl 
iodonium dodecylbenzene sulfonate, triphenyl sulfonium 
triflate. triphenyl sulfonium hexafluoroantimonate. 
diphenyl iodonium hexafluoroantimonate. triphenyl 
sulfonium naphthalene sulfonate, (hydroxyphenyl ) benzyl 
methyl sulfonium toluene sulfonate etc can be listed. 



2 halogen containing compound 

As halogen containing compound, for example haloalkyl 
group-containing hydrocarbon compound, haloalkyl 
group-containing heterocyclic compound etc can be listed. 

As embodiment of halogen containing compound, phenyl-bis 
(trichloromethyl ) -s-triazine. methoxyphenyl-bis 
(trichloromethyl ) -s-triazine. naphthyl-bis (trichloromethyl ) 
-s-triazine or other the(poly ) trichloromethyl-s-triazine 
derivative and, 1 and 1 -bis (4 -chlorophenyl ) - 2, 2 and 2 
-trichloroethane etc canbe listed. 



3 sulfone compound 

As sulfone compound, for example;be -keto sulfone. the;be 
-sulfonyl sulfone s these;al -diazo compound etccan be listed. 



As embodiment of sulfone compound, phenacyl phenyl 
sulfone. mesityl phenacyl sulfone. bis (phenyl sulfonyl ) 
methane. 4- tris phenacyl sulfone etc can be listed. 



4 sulfonic acid ester compound 

As sulfonic acid ester compound, for example alkyl sulfonic 
acid ester, haloalkyl sulfonic acid ester, aryl sulfonic acid 
ester, imino sulfonate etc can be listed. 
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- ha^>v;i/-9,iO-vxh+vT>h7-b> 
-2-x;u**-h«£¥lf idirtf-e*. Wctfa 

[0015] 

5 +y>y7vRb^» 

*5/fc£tt© l,2-*y>v7vKX;U7tC^X7> 
x;Hb£«B. v7y^>7*/>Mb£%s v7 



4ry>v7vK-4-7.;u^-;uS x i,2--f ?h*/> 

5?K-5-x;u*-;u3l, i,2-^7h*y>v7vK 
-6-x;u*-;usi|<z) i,2-^y^v7vKx;u^ 

Wic i,2-^h*y>i?7S?K-4-x;U7|^;u»te 

cfctf/Sfclt l,2-^7h^r/>v7vK-5-X;U7^x 

ju»£W6*b£»*#»*u*« 
wa)*aft*/>i?7i?Rb^*©ft#«tLT 

lis 2,3,4-HJtKP*v^/?x/:>s 2,4,6-hU 
tKP+V-<>V^xy> x 2,3,4,4' -xh^tKP* 
*s*ls % S7xSl> + 2,2' ,3,4-T-h^tKP^V^O 
l/^xy>. 3' ->MrV-2,3,4,4'>fh^fcKP*v 
K>V^x/>, 2,2' ,4,4' -xh^tKP+v^V 
?x/>s 2,2' 3,4,4' ^>$tKo+v^^;7x 

2,2' 3,4,6' -^>$tKp+v^<>y^xy 

2,3,3' ,4,4' ,5' -A^-frfcKP+S/^I/V^xy 
2,3' 4,4' ,5' ,6-^+"9-tKP4ri>^>y^x/ 

i,2-+y>v7vK^;u?fv>^xx J f;uS;ex 
(4-tKa+v7i-;i/)^>, rf*(2,4-vtKP 
+y^iiJl/)^>, eX(2,3,4-h'JtK r P^rv7 
x-;U)>^> x 2,2-eX(4-tKP^rV7x~ Jl)Zf 
P/O. 2,2-t*X(2,4-vtKP^V^x-;U)^P 
/ ^> % 2,2-t: X(2,3,4-HJ t KP+ V^x - ;U)^P 

/^^<7)ex[(7K'J)tKP^v7x-;u]7;u*> 
a) i,2-+;>i/7vKx;i//tv>ixxf ;b 

»;4,4' -vfcKP*vHJ7xx;U>£> v 4,4' ,4"- 
h'J tKP+vh'J^xn;^!/, 2,2' ,5,5' -^h^ 
>^U-2",4,4' -HJ LKP*vHJ?x-;U^>s 
3,3' ,5,5' -7^^;U-2",4,4' -hUfcKP*vHJ 
7i-JM^, 4,4' ,5,5' -t-H^^U-2,2' ,2"-h 
VtKP*vh'J7xx;i,^x 2,2' ,5,5' K5> 
^;U^,4\4''-hULKP*vHJT7xx;u>£>, 



ester* imino sulfonate etc can be listed. 

As embodiment of sulfonic acid ester compound, benzoin 
tosylate s pyrogallol tris triflate^ pyrogallol methane 
sulfonic acid triester s nitrobenzyl-9, 1 0-diethoxy anthracene 
-2- sulfonate etc is listed, it is possibledensely, especially 
pyrogallol methane sulfonic acid triester is desirable. 



[00 15] 

5 quinone diazide compound 

As quinone diazide compound, 1 and 2 
-quinonediazidosulfonic acid ester compounds diazo 
benzoquinone 1/ compounds diazo naphthoquinone 
compound etc of for example polyhydroxy compound can 
belisted. 

As example of quinone diazide compound, 1 and 2 
-benzoquinone G azide - compound etcwhich it possesses 4 
-sulfonyl group^ 1, 2- naphthoquinone diazide-4- sulfonyl 
group x 1, 2- naphthoquinone diazide-5-sulfonyl groups 1, 2- 
naphthoquinone diazide-6-sulfonyl group or other 1, 2- 
quinone diazide sulfonyl group is listed, it is possible 
densely,especially compound etc which it possesses 1 and 2 
-naphthoquinone diazide-4- sulfonyl group and/or 1 , 2- 
naphthoquinone diazide-5-sulfonyl group isdesirable. 

As embodiment of this kind of quinone diazide compound, 2, 
3 and 4 -trihydroxy benzophenones 2,4,6-trihydroxy 
benzophenones 2,3,4, 4&apos;-tetrahydroxy benzophenones 
2, 2&apos;,3, 4- tetrahydroxy benzophenones 
3&apos;-methoxy-2,3,4, 4&apos;-tetrahydroxy 
benzophenones 2, 2&apos;,4, 4&apos;-tetrahydroxy 
benzophenones 2, 2&apos; 3,4, 4&apos;-pentahydroxy 
benzophenones 2, 2&apos; 3,4, 6&apos;-pentahydroxy 
benzophenones 2,3, 3&apos;,4, 4&apos;, 
5&apos;-hexahydroxybenzophenones 2, 3&apos; 4, 4&apos;, 
5&apos;,6-hexahydroxybenzophenone or other 1 and 2 
-quinonediazidosulfonic acid esters; bis land 2 
-quinonediazidosulfonic acid esters;4, 4&apos;-dihydroxy 
triphenylmethanes 4, 4&apos;, 4&apos;&apos;-trihydroxy 
triphenylmethanes 2, 2&apos;,5, 5&apos;-tetramethyl-2",4, 
4&apos;-trihydroxy triphenylmethanes 3, 3&apos;,5, 
5&apos;-tetramethyl-2",4, 4&apos;-trihydroxy 
triphenylmethanes 4, 4&apos;,5, 5&apos;-tetramethyl-2, 
2&apos;,2"-trihydroxy triphenylmethanes 2, 2&apos;,5, 
5&apos;-tetramethyl-4, 4&apos;, 4&apos;&apos;-trihydroxy 
triphenylmethanes 1,1, 1- tris (4 -hydroxyphenyl ) ethanes 1, 
1- bis of (4 -hydroxyphenyl ) methanes bis (2 and 4 
-dihydroxy phenyl) methanes bis (2, 3 and 4 -trihydroxy 
phenyl) methanes 2, 2- bis (4 -hydroxyphenyl ) propanes 2, 2- 
bis (2 and 4 -dihydroxy phenyl) propanes 2, 2- bis (2, 3 and 4 
-trihydroxy phenyl) propane or other bis [(poly ) 
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l,l,l-h'JX(4-tKP+i/7i-;U)I^>. 1,1-tf 
X(4-tKn^r->7xzi;U)-l-7x-;UX5i> % 1,1- 
fc*X(4-fcKn4rv7x:=jU)-i-[4-{H4-fcKa4r*> 
7i-;b)-i-^f jnf 

u,3-MJX(2,5-vy^;u-4-tKa*i/ 

7i— JU)^>» l,3,3-h'JX(4-tKP^V^i- 
ji/)^>lffl)(7K , J)tKP^v^ l J7i-;U7';u* 
>0> i,2-*/>i?7vK;ub7t-x>&i7>xJU 
a;2,4,4-HU>^;U-2' ,4' ,7-h'J tKo^rv-2-7i 
~;U7^/0, 2,4 ) 4-MJ> ; ^ i ;^-2 , ,4' ,5' ,6,7-*:/ 
*tKa**>-2-7i=;U75/<>»fl!)(»K , J)tKn 
+5/7i=^7M^(D l,2-+y>i/7i?h*7.;U 

jh>mxf;H*tfi«ct4<Tf*4. eft 

til*. TE*iSSe(3)T?*2F*lS» l,l-tf*(4-t 
Ko+v7i-;i/)-l-[4-{l-(4-th'n+v7i- 
^-l-^^^UX^^J^x^UjX^XDl^-^h 
+/>v7vK-4-X^/fx>^x7.^;ut?fe-5o ]] 

[0016] 



[ft 3] 



CH 3 




(3) 



hydroxyphenyl ] alkane of (poly ) hydroxyphenyl aryl ketone 
(4 -hydroxyphenyl ) - 1 -phenylethane* 1, 1- bis (4 
-hydroxyphenyl ) - 1 - [4 - 1 and 2 -quinonediazidosulfonic 
acid esters;2,4, 4- trimethyl-2&apos;, 4&apos;,7-trihydroxy 
-2- phenyl flavin* 2,4, 4- trirnethyl-2&apos;, 4&apos;, 
5&apos;,6,7-pentahydroxy -2- phenyl flavin or other (poly ) 
hydroxyphenyl flavin of {1 - (4 -hydroxyphenyl ) - 1 
-methylethyl } phenyOethane* 1,1, 3- tris (2 and 5 
-dimethyl-4- hydroxyphenyl ) propane* 1,1, 3- tris (2 and 5 
-dimethyl-4- hydroxyphenyl ) butane* 1,3, 3- tris (4 
-hydroxyphenyl ) butane or other (poly ) hydroxy triphenyl 
alkane 1 and 2 -quinonediazidosulfonic acid esters etc can be 
listed. Among these quinone diazide compound, desirable 
compound is displayed with thebelow-mentioned structural 
formula (3), 1 and 1 -bis (4 -hydroxyphenyl ) - 1 - [4 - {1 - (4 
-hydroxyphenyl ) - 1 -methylethyl } phenyOethane 1 and 2 
-naphthoquinone diazide-4- sulfonic acid ester is. ]] 



[0016] 

[Chemical Formula 3] 



lit 4] 

0 

II 

' - • (4) 




{Here, as for Z hydrogen atom or Formula (4)} 
[Chemical Formula 4] 



] 

*jta(3)izfit^r. z 3&<a(4)-e***L*itsi* 



So substituent which is displayed is shown. 

) 

In structural formula (3), Z being Formula (4), ratio which is a 
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■C*4I!£I4, Z 75~95%36<ttHSfc*T» 



[0017] 

6 x;U5fcW 5Rbf 



[0018] 

Mb 5] 

0 



A 
V 

II 

0 



11 



(5) 



substituent which is displayed, average of Z 75 - 95% being 
the said substituent , especially is average 85%, it is desirable 
densely. 

[0017] 

6 sulfonimide chemical compounds 

As sulfonimide chemical compound, compound which is 
displayed with the for example below-mentioned structural 
formula (5) can be listed. 

[0018] 

[Chemical Formula 5] 



[0019] 

/\ny>«»7U-JU*H© 1 

I*. 

□-[2,2,l]-^K5-X>-2,3-^^;U7K^v5h\ 

N-(hU^;u^ay^^x;UTh-;u^-+v)-7-^ 

-tt-ev^P-[2 s 2,l]-^^h-5-X>-2,3-^*;U7K+ 

N-(hU^;u^p>^;ux;u^;u^v)ev^ 

P-[2,2,l]-^^>-5,6-7|-^rV-2,3-v*;U^v 

5h\ N-(h'J7JU*n>^;ux;u*-;u^$/)-*- 
x£ v w*h\ n-(*>:77-;ux;u*-;M-* 

-^t+v)tv^P-[2,2,l]-^^h-5-X>-2,3- 



[0019] 

(Here, X shows alkylene group* arylene groups alkoxylene 
group or other bivalent group, R 11 alkyl group * aryl group s 
halogen substituted alkyl group,shows halogen substituted 
aryl basic or other monovalent group. ) 

As embodiment of this kind of sulfonimide chemical 
compound, 

N- (trifluoromethyl sulfonyloxy ) succinimide* 



N- (trifluoromethyl sulfonyloxy ) phthalimide* 

N- (trifluoromethyl sulfonyloxy ) biphenyl "7 [s imido, 

N- (trifluoromethyl sulfonyloxy ) bicyclo- [2, 2 and 1] 
-hepto-5-en-2, 3- dicarboxy SK, 

N- (trifluoromethyl sulfonyloxy )- 7 -oxa tfv claw [2, 2 
and 1] -hepto-5-en-2, 3- dicarboxy SK, 

N- (trifluoromethyl sulfonyloxy ) bicyclo- [2, 2 and 1] 
-heptane-5,6-oxy-2, 3- dicarboxy and N- 
(trifluoromethyl sulfonyloxy ) naphthyl imide* N- (camphor 
Ni jp 1 1 sulfonyloxy ) succinimide * N- (camphor Ni jp 1 1 
sulfonyloxy ) phthalimide * N- (camphor Ni jp 1 1 
sulfonyloxy ) biphenyl "7 U imido, N- (camphor Ni jp 1 1 
sulfonyloxy ) bicyclo- [2, 2 and 1 ] -hepto-5-en-2, 3- 
dicarboxy and N- (camphor Ni jpl 1 sulfonyloxy ) - 
7-oxa tf*> claw [2, 2 and 1] -hepto-5-en-2, 3- dicarboxy 
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+ v)-7-t+^tv^P-[2,2,l]-^^h-5-X> 
;U^v)ev^P-[2 ) 2,l]-^^^>-5,6-^-+v 

-2,3-v*;u7t-c+v^K.N-(*>7T-;ux;u^- 

;U7ft- ;U^*v)X^v WSh\ N-(4-^;u:?x 

^;ux;u^-;U7h+v)^^;u-r5K. n-(4-^ 
h\ n^-^^^^x- jux ;u*-;u**v)t: v 

^□-[2,2,l]-^^h-5-X>-2,3-V*^^vSh\ 
N^-y^^^xn^XJUTtx^JU^-^rV)-?-^^ 
*ev^P-[2,2,l]-^h-5-I>-2 5 3-yA^t^ 

*v£h\ N-(4->^;u7x- ;ux;u^-;u^"+ 
v^^^^^SK.N^-h'J^^^-P^^^U^x 
-;ux;u/1x-;u^v)x^v>-f 5h\ N-(2-h'J 
^;utI-p>^;u^x-;ux;u^-;u^v)^^ 
;u^sK,N-(2-h'j^ju^p^;u7x-jux;U7t^ 
-;u^-^>)v7x^;uTU-r^h\ N-(2-h'j7JU 

^P^^^xzi.lUX.lU/l^-^+^ev^P 
42,2,l]-^^h-5-X>-2,3-v*;U^ + vSh\ 

N^-h'J^u^-py^^^x-^xyuTtx-.iu^ 

y)-7-t*+»'t:v^P-[2,2 J l]^^h-5-l>-2 5 3- 
v*;U/K+vSh\ N^-hU^^UTl-P^^^^x- 

;u7 k ;u/t^-;u^-+v)ev^p-[2,2,i]-^^> 
^-py^yu^x-yuxyuTtx^ju^v)^^^ 

[0020] 

7 v7l//£>lb£^ 

V7V*$>it£tytLX\i. m?Ll£Tmm£i 

[0021] 

Mb 6] 



and N- (camphor Ni jpl 1 sulfonyloxy ) bicyclo- [2, 2 and 1] 
-heptane-5,6-oxy-2, 3- dicarboxy and N- (camphor Ni 
jpl 1 sulfonyloxy ) naphthyl imide* N- (4 -methylphenyl 
sulfonyloxy ) succinimide s N- (4 -methylphenyl 
sulfonyloxy ) phthalimide* N- (4 -methylphenyl 
sulfonyloxy ) biphenyl 7b imido, N- (4 -methylphenyl 
sulfonyloxy ) bicyclo- [2, 2 and 1] -hepto-5-en-2, 3- 
dicarboxy SK, N- (4 -methylphenyl sulfonyloxy ) - 7 -oxa hf 
V claw [2, 2 and 1] -hepto-5-en-2, 3- dicarboxy and the 
N- (4 -methylphenyl sulfonyloxy ) bicyclo- [2, 2 and 1] 
-heptane-5,6-oxy-2, 3- dicarboxy 5K and N- (4 
-methylphenyl sulfonyloxy ) naphthyl imide* N- (2 
-trifluoromethyl phenyl sulfonyloxy ) succinimide s N- (2 
-trifluoromethyl phenyl sulfonyloxy ) phthalimide^ N- (2 
-trifluoromethyl phenyl sulfonyloxy ) biphenyl 7 b imido, 
N- (2 -trifluoromethyl phenyl sulfonyloxy ) bicyclo- [2, 2 and 
1] -hepto-5-en-2, 3- dicarboxy 5K and N- (2 
-trifluoromethyl phenyl sulfonyloxy ) - 7 -oxa tf V claw [2, 
2 and 1] -hepto-5-en-2, 3- dicarboxy and the N- (2 
-trifluoromethyl phenyl sulfonyloxy ) bicyclo- [2, 2 and 1] 
-heptane-5,6-oxy-2, 3- dicarboxy and N- (2 
-trifluoromethyl phenyl sulfonyloxy ) naphthyl imide etc can 
belisted. 



[0020] 

7 diazomethane compound 

As diazomethane compound, compound which is displayed 
with for example below-mentioned structural formula (6) can 
be listed. 

[0021] 

[Chemical Formula 6] 



H l2 -S0 2 -C-%R 13 • • - (6) 



[0022] 

(ZZX\R 12 fc*tf R 13 l*«SICH--l?tiJt« 

-art <fcC 7Ji/+;Hs T'J-;uSs /\py> 
i mom^TFto) 

£X dx(v^p^+v;ux;u^-;b)v7y^ 



[0022] 

(Here, R 12 and R 13 identical or different^ alkyl group v aryl 
group * halogen substituted alkyl group, show halogen 
substituted aryl basic or other monovalent group mutually. ) 

As embodiment of this kind of diazomethane compound, bis 
(trifluoromethyl sulfonyl ) diazomethane* bis (cyclohexyl 
sulfonyl ) diazomethane^ bis (phenyl sulfonyl ) 
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BfJfB^±^J(B)0)a*.. »*L^-(b^titt. 1 
*-^Ai&ifr£Wi.4 x;u7t-x>&x*x;Hb£ 

6 ;UUfcWSRb£1>&lfcJ:i; 7 v7'/>$> 

'J7b—K bfP#P— JU^>X;U7^>Kh'jX 

i/)t'i/<7P-[2,2,l]-'N^ , K-5-X>-2,3-^*;i/7K+ 
i/5h\N-(*>77-;UX;i/^^drv)t'">'5' 
P-[2,2,l]-^h-5-X>-2,3-i?*^^>5h\t* 
X(v^P^^v;U^^^-;U)^7V/^>^A< 

fi£#(A')ioo asau^fcy. »*l<i* 

0.05-20 fiMSP^fey, ^l;Jf*L<li0.1~15« 

Hfg±5iJ(B)<7><$ffl*j!)* 0.05 a*SI5*jiT-li. 
S3felc£yf£±LfcM<7)®&ttffltc,fc3fc^E 

A<fey.*fc 20 mm^m^ht.mm^m 



[0023] 

7;u*uwjittmiii(c) 

«ai?eifei[ii]*5ofct^*aj5K!teiciii] icfc^r^ffl^tv 



%x*&z>mm\zmmztL%i l <nx'\*tj:^tf. 
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diazomethane* bis (p- toluene sulfonyl ) diazomethane* 
methyl sulfonyl-p- toluene sulfonyl diazomethane* 1- 
cyclohexyl sulfonyl -1- (1 and 1 -dimethyl ethyl sulfonyl ) 
diazomethane* bis ( 1 and 1 -dimethyl ethyl sulfonyl ) 
diazomethane etc can be listed. 



Among aforementioned acid generator (B ), as for desirable 
compound, with 1 onium salt compound* 4 sulfonic acid ester 
compound* 6 sulfonimide chemical compound and 7 
diazomethane compound , especially triphenyl sulfonium 
triflate* pyrogallol methane sulfonic acid triester* N- 
(trifluoromethyl.sulfonyloxy ) bicyclo- [2, 2 and 
l]-hepto-5-en-2, 3- dicarboxy SK and N- (camphor Ni jpl 1 
sulfonyloxy ) bicyclo- [2, 2 and 1] -hepto-5-en-2, 3- 
dicarboxy and the bis (cyclohexyl sulfonyl ) 
diazomethane etc are desirable. 

composition [I ], composition [II ] and in composition [III ], 
mixing alone or 2 kinds or more, youcan use acid generator 
(B ). 

amount used of acid generator (B ) is selected appropriately 
according to the types of each acid generator, but polymer 
(A ) or with polymer (A' ) per 100 parts by weight* 
preferably 0.05-20 parts by weight , itis a particularly 
preferably 0.1-15 parts by weight 

amount used of acid generator (B ) under 0.05 parts by 
weight, chemical reaction occurseffectively with catalysis of 
acid which occurs due to exposure apossibility of becoming 
difficult densely to be, in addition when itexceeds 20 parts by 
weight, when coating fabric doing composition, there is 
apossibility coating fabric unevenness occurring, generating 
scum etc when developing. 

[0023] 

alkali soluble resin (C ) 

alkali development liquid and functional group* for example 
phenolic hydroxy group* carboxyl group or other acidic 
functional group which shows affinity one kind or more 
itpossesses alkali soluble resin (C ) which is used composition 
[II ] and in composition [III ],it is a soluble resin in alkali 
development liquid. 

Result and developing behavior where control of dissolution 
rate to alkali development liquid of resist coating becomes 
easier by using this kind of alkali soluble resin (C ), 
furthermoreit can improve. 

If alkali soluble resin (C ) is soluble in alkali development 
liquid, it is not somethingwhich especially is limited. 
Desirable alkali soluble resin (C ) as, for example 
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&««**fCl»Tt«bl^<, £fi£Lfc®IiA<7 

;u*ua«ai=?r*-e**iByei4» 1 



TU'f^IM^T'^'JP-HJJU^Ph^-h 

h\ >+h=l>75h\ >>h^3>75 

h\ -f*3>75K, t*^;U7-'JX t*-;Ut°'Jv 

>* N-t*-;u- e -*^P7^$A, N-t*— ;utf p >j 

l J(tKP*->X^b>)fcJ:i;tKPJF->7. ; ? : b>- 

*B(Qf4» «*tfifttt«ffi»**-r4 i mm 

±0JMM*£»*£fcj.y i auLtamisffii© 

*fc* B1»1IHWfl.Ht**ifcJ|L*{*. «*tf 

tKa4S/xyu>a>7iy— jHS*ift*A< t-? 

£{*© i USfzj^finBttiaWS* 
B**ifc*t» «?i.«io*»«i=«fcoT, ifttt 
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hydroxystyrene* hydroxy-;al -methylstyrene* vinyl benzoic 
acid* carboxymethyl polymerizable double bond part of the 
monomer of at least 1 kind which possesses styrene and 
carboxy methoxy styrene* (meth ) acrylic acid* crotonic 
acid* maleic acid* fumaric acid* itaconic acid* citraconic 
acid* mesaconic acid* cinnamic acid or other acidic 
functional group can list addition polymerization resin which 
contains repeat unit which cision isdone and condensation 
resin etc which contains condensed repeat unit which 
possesses the acidic functional group which is represented in 
novolak resin. 

As for alkali soluble resin (C ) which consists of addition 
polymerization resin, polymerizable double bond partof 
monomer which possesses aforementioned acidic functional 
group may beconstituted from only repeat unit which cision is 
done, but if the resin which is formed is soluble in alkali 
development liquid, with, it ispossible also furthermore to 
possess other repeat unit of one kind or more. 

As this kind of other repeat unit, for example styrene* ;al 
-methylstyrene* vinyl toluene* maleic anhydride* (meth ) 
acrylonitrile* crotonitrile* maleonitrile* fumaronitrile* 
methacon nitrile * citracon nitrile * itacon nitrile * (meth ) 
acrylamide* crotonamide* maleic amide* formal amide* 
methacon amide* citracon amide* itaconamide* vinyl 
aniline* vinyl pyridine* N- vinyl-;ep -caprolactam* N- 
vinyl pyrrolidone* N- vinyl imidazole or other monomer 
polymerizable double bond part can list repeat unit which 
cision isdone. 



When among these addition polymerization resin, making 
resist coating, permeability of radiation is high, from 
viewpoint that, especially poly (hydroxystyrene ) and 
hydroxystyrene-styrene copolymer isdesirable in addition is 
superior even in dry etching resistance. 

It can produce alkali soluble resin (C ) which consists of 
aforementioned addition polymerization resin, monomer of 
one kind or more which possesses for example acidic 
functional group, with theaforementioned other monomer of 
one kind or more, by (co ) polymerization doing fromwhen. 

In addition, one kind or more of monomer where phenolic 
hydroxy group of monomer* for example hydroxystyrene 
where acidic functional group is protected is protected with 
t-butyl group* acetyl group* t-butoxycarbonyl group* 
trialkyl silyl group or other protecting group, with 
theaforementioned other monomer, (co ) polymerization after 
doing, basis whereinside of (co ) polymer is protected, with 
for example hydrolysis , can beproduced from when by 
converting to. acidic functional group. 
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iz&) % ftttlfr. giMS. MMM-k. 



&sa£> aft«*»fflaa©i 



«JB(C)tt. B1££ffi&£3*1-«Stt£%a 

'So 

caJ5ftaJteX8UBfi.ffii.if i «»±a> 

-So 

;u. m-£uv*-ju. p-£U7-;k 

n>. 2,4-*vu/-;u. 2,5-*vu/-;i/. 3,4-+ 

S^vU^-ik 2,3,5-hy^U 

«iltf*;uA7;u^th\ HJ* /\°^* 
f th\ ^atfjUTJUxtK, ?x- ;uy-trh7;u 

T;^* , J^5Stt^fli(C)*lz^5It§Bi^IE^ttl , 

y^**tL«fl!!a>«iBLJ|itt(D«jBiz*y-* 
ic&^-e^fci^. aft. 15-100 ^eju%. if* 
l<i± 20-100 ^u%-efc£ 0 

**i»EUiUi ioo fflafcy.x^bxcs* 

-f SUSUMitf. 100 ffl&T. 5f*L< 
It 30 firFT?*4o 

100 ftej^4i.U5?*hiLT(Dtf*S*«(£ 

7;u*y RT»tt«B(C)© mw its *«*[n]fe 
•ttfiMMiBpn] ©ffljfc^BfaoDWttteisT 
- « id* » s * * & *< . as. 

1,000-150,000. #£L<[£ 3,000-100,000 T*fc 

-So 



It can execute aforementioned (co ) polymerization, with bulk 
polymerization, solution polymerization, suspension 
polymerization, bulk-suspension polymerization^ emulsion 
polymerization or other appropriate polymerization 
morphology according to monomer and types etc of 
polymerization medium, with the radical polymerization^ 
thermal polymerization, ionic polymerization etc. 

Furthermore, alkali soluble resin (C ) which consists of 
condensation resin may beconstituted from only condensation 
polymerization repeat unit which contains acidic functional 
group, but if resin which is formed is soluble in alkali 
development liquid, with, itis possible also furthermore to 
possess other repeat unit. 

This kind of condensation resin, from when with 
condensation polymerization component which can form 
other condensation polymerization repeat unit, under existing 
of acid catalyst, (co ) condensation polymerization does 
phenols of for example one kind or more and aldehydes of 
one kind or more, in or water and hydrophilic solvent aqueous 
medium in mixed medium, it can produce with densely. 

As aforementioned phenols, for example o-cresol. m-cresol. 
p- cresol. 2, 3- xylenol. 2, 4- xylenol. 2,5-xylenol. 3, 4- 
xylenol. 3,5-xylenol. 2,3,5-trimethyl phenol. 
3,4,5-trimethyl phenol etc is listed, it is possibledensely, it can 
list for example formaldehyde, trioxane. 
paraformaldehyde, benzaldehyde. acetaldehyde. propyl 
aldehyde, phenyl acetaldehyde etc in addition as 
aforementioned aldehydes. 



content of repeat unit which possesses aforementioned acidic 
functional group in in alkali soluble resin (C ) rule is not 
possible unconditionally with types of other repeat unit which 
is contained from when. Usually, they are 15 - 100 mole %. 
preferably 20-100 mole %. 

Especially, as for copolymerization ratio in 
hydroxystyrene-styrene copolymer, repeat unit 100 which 
derives in hydroxystyrene per, repeat unit which derives in 
styrene, usually, is 100 or less, preferably 3 0 or below. 

In this case, when repeat unit which derives in styrene 
exceeds 100,decreases there is a tendency where resolution as 
resist. 

Mw of alkali soluble resin (C ) rule is not possible 
unconditionally composition [II ] and according to application 
of composition [III ] and desired characteristic. Usually, 1,000 
- 150,000, it is a preferably 3,000-100,000. 
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ft[c7;UrtU^14®8i(C)£LT;KU(t:KD* 
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*fc. 7)IM Rr*ttatB(C)fcLTtKn*S/X 
Mw 14, ft6tt(A)ft«lMilfttt(A')£a> : lg£ 

2,000-50,000 *<»3;L<, WIC 4,000-40,000 # 

7;u*'J RT*ttttK(C)tt % ±«te«ktf/*fctt 

£<D, 9ft. 70%JJIT, #£L<I4 50%IilT, * 
&f=#*L<l* 40%JJAT^fe'5o 

c<d»£. 70%%Mz.&t* 7)l> 

* l jRT*1t«l!i(C)fl)7 , iU*'ja«j*l=>fr* 

**J6lB7KU(tKa4r*>xg l u>)iL-C 

1*14, ■a#(A)fc*lM4M£*(A , )a>7;i>a i J 

*Jifc*[II]fcJ:lfllJ*»[III] (3fclt^7;U7J'J 
Rl»tt«fflB(C)fl)«ffl*l*. a£ft(A)*4^ 
li*£tt(A0©7;U*y£**fC»-r**S 

fi£**(A)fe&l,M4a£f*(A')100 MSP 

afcy. a*. o.i~iooo aasp. «f*L<i4 

0.5-500 fiMSBT*i&5o 

i*l=7;uay^*tittK(C)i:LTJK'J(fcKa* 
ffl1"£ii£,*;h.t>a>{£fflMI4 Mw let,** 

i^^ftftiMrt^tKAoiooaawa 

fc«J, 0.5-500 SMSP, #£L<I4 1.0-300 
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Especially, when poly (hydroxystyrene ) is used alkali soluble 
resin (C ) as, as for the Mw, from viewpoint of developing 
behavior polymer (A ) or polymer (A* ) withas compatibility 
and resist, 3,000 - 60,000 is desirable, especially4,000 - 
40,000 is desirable. 

In addition, when hydroxy styrene-styrene copolymer is used 
alkali soluble resin (C ) as, as for Mw,from viewpoint of 
developing behavior polymer (A ) or polymer (A' ) with as the 
compatibility and resist, 2,000 - 50,000 is desirable, especially 
4,000 -40,000 is desirable. 

alkali soluble resin (C ) can also use, when it possesses 
carbon-carbon unsaturated bond in main chain and/or side 
chain,hydrogenated doing. 

hydrogenation ratio in this case, carbon-carbon unsaturated 
bond, usually, 70% or less* preferably 50 % or less* 
furthermore is preferably 40 % or less. 

In this case, when hydrogenation ratio exceeds 70%, there is a 
tendency where the solubility for alkali development liquid of 
alkali soluble resin (C ) decreases. 

Furthermore, it can also use those which are marketed from 
Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) hydrogenated 
poly (hydroxystyrene ) as. 

composition [II ] and in composition [III ], mixing alone or 2 
kinds or more, uses alkali soluble resin (C ),densely to be 
possible, types and combination are selectedappropriately 
polymer (A ) or according to solubility* alkali development 
condition etc for alkali development liquid of polymer (A* ). 

composition [II ] and amount used of alkali soluble resin (C ) 
in composition [III ] is selectedappropriately polymer (A ) or 
according to solubility* alkali development condition etc for 
alkali development liquid of polymer (A 1 ), but polymer (A ) 
or polymer (A' ) per 100 parts by weight* usually, they are 
0. 1 - 1000 parts by weight* preferably 0.5-500 parts by 
weight. 

Especially, when hydrogenation product of poly 
(hydroxystyrene ) and/or is used alkali soluble resin (C )as, 
those amount used depend on also Mw, but polymer (A ) or 
the polymer (A' ) per 100 parts by weight* usually, they are 
0.5 - 500 parts by weight* preferably 1 .0-300 parts by 
weight. 

amount used of hydrogenation product of poly 
(hydroxystyrene ) and/or under 0.5 parts by weight, the 
inhibitory effect for dissolution rate to alkali development 
liquid of resist becomes small, when there is a possibility 
developing behavior not being always improved the fully, in 
addition exceeds 500 parts by weight, dissolution rate for 
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Mw diets*** M^i*(A)*-6lM4m£{* 

(A')ioo assafcy.att, 0.5-1,000 n 

SB* Jff£L<l* 1.0-300 aSSBT*fc£o 

fcl±^(Z)7k«&Mc7>®fflft*< 0.5 1191* 
;1T*(4, b$?Xh©7JU*Uil**^a>*JSa 

1,000 a*a*ffl«t. U5?XhfcLT©»« 
*35<«T««|fil36<ft€o 
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(D)I4* ■*l-J;y||384«(B)^6*i:fcilffl 

**««-e©ff*L<ftLMb¥fiJC*HP*iJ-r4 

»!fi»#J»IW(D)*ffiffl1-4Ztlcj:y % / <5e- 

Ca>J=9«E»tt«fBI»»(D)iLTI*, 
»3fe^Jn»lcJ:y**tt4<*ftLftl^a* 
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<7^JU7£>* v/xjU75>* yfvib75>s h 
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2-^7^;U7H>, v^x- jU7S>, X^L/>v 
7£>*xh7^b>v75>* ^*+M^b>v 

7*>* t° a«jK>* e^ui;>* -ys*v-ju. 4- 



alkali development liquidof resist becomes too high, 
Decreases there is a tendency where resolution as resist. 

In addition, when hydrogenation product of 
hydroxystyrene-styrene copolymer and/or is used alkali 
soluble resin (C ) as,those amount used depend on also 
copolymerization ratio and Mw of hydroxystyrene and 
styrene, but polymer (A ) or polymer (A* ) per 100 parts by 
weights usually, they are0.5 - 1,000 parts by weight* 
preferably 1.0-300 parts by weight. 

amount used of hydrogenation product of 
hydroxystyrene-styrene copolymer and/or under 0.5 parts by 
weight, inhibitory effect for the dissolution rate to alkali 
development liquid of resist becomes small, when there is 
apossibility developing behavior not being always improved 
fully, in additionexceeds 1,000 parts by weight, decreases 
there is a tendency where resolution as the resist. 

[0024] 

acid scattering regulator (D ) 

As for acid scattering regulator (D ) which is used in 
composition [III ], scattering phenomena in in the resist 
coating of acid which it occurs from acid generator (B ) due to 
exposureis controlled, it is something which possesses action 
whichcontrols chemical reaction where with unexposed 
region is not desirable. 

dimensional accuracy etc for extent of occurrence* mask 
dimension of eaves of patterns especially pattern top layer 
by using acid scattering regulator (D ), furthermore can be 
improved. 

This kind of acid scattering regulator (D ) as, 

nitrogen-containing organic compound where basic does not 
change with exposing and heating isdesirable, 

As embodiment, ammonia* hexyl amine * heptyl amine * 
octylamine* nonyl amine* decyl amine* dibutylamine* di 
pentyl amine* di hexyl amine* di heptyl amine* dioctyl 
amine, dinonyl amine* di decyl amine* trimethyl amine, 
triethylamine* tripropyl amine* tributyl amine, the tri 
pentyl amine* trihexyl amine* tri heptyl amine* trioctyl 
amine and tri nonyl amine* tridecyl amine* aniline* N- 
methylaniline* N, N- dimethyl aniline, 2 -methylaniline* 3- 
methylaniline* 4- methylaniline* 4- nitroaniline* 1- 
naphthyl amine* 2- naphthyl amine* diphenylamine* 
ethylenediamine* tetramethylene diamine* hexamethylene 
diamine* pyrrolidone* piperidine* imidazole* 4- methyl 
imidazole* 4- methyl -2- phenyl imidazole* thiabendazole* 
pyridine* 2- methylpyridine* 4- methylpyridine* 2- 
ethylpyridine* 4- ethylpyridine* 1- methyl-4- phenyl 
pyridine* 2- (1 -ethyl propyl ) pyridine* nicotinic acid 
amide* dibenzoyl thiamine* four butanoic acid ribo- 7 
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Iamin* 4, 4&apos;-diamino diphenylmethane* 4, 
4&apos;-diamino diphenylether % 4, 4&apos;-diamino 
benzophenone* 4, 4&apos;-diamino diphenylamine* 2, 2- bis 
(4 -amino phenyl ) propane* 2- (3 -amino phenyl ) - 2 - (4 
-amino phenyl ) propane* 2- (4 -amino phenyl ) - 2 - (3 
-hydroxyphenyl ) propane* 2- (4 -amino phenyl ) - 2 -(4 
-hydroxyphenyl ) propane* 1, 4- bis [1 - (4 -amino phenyl ) - 
1 -methylethyl ] benzene* 1, 3- bis [1 - (4 -amino phenyl ) - 1 
-methylethyl ] benzene* dimethyl succinate -1- (2 
-hydroxyethyl ) - 4 -hydroxy-2,2,6,6-tetramethyl piperidine 
condensation polymer* poly [ {6 - ( 1 , 1 , 3 and 3 -tetramethyl 
butyl ) imino-1 ,3,5-triazine-2, 4- di yl } {(2, 2, 6 and 6 
-tetramethyl-4- t° ^ jp9 di yl ) imino } hexamethylene {(2, 
2, 6 and 6 -tetramethyl-4- Lf ^ jp9 di yl ) imino }], 2 - (3 and 
5 -di-t-butyl-4- hydroxy benzyl ) - 2 -n- butylmalonic acid bis 
the(l, 2, 2, 6 and 6 -pentamethyl-4- tf^ jp9 di yl ) etc can 
be listed. 



Mixing alone or 2 kinds or more, you can use these acid 
scattering regulator (D ). 

amount used of acid scattering regulator (D ) in composition 
[III ], polymer (A 1 ) per 100 parts by weight* usually,is 0.001 
- 1 0 parts by weight* preferably 0.005-5 parts by weight. 

In this case, amount used of acid scattering regulator (D ) 
under 0.001 part by weight, with the process condition , is a 
possibility pattern and dimensional accuracy decreasing, 
inaddition when it exceeds 10 parts by weight, is a tendency 
where developing behavior of the sensitivity and exposed part 
as resist decreases. 

Furthermore, composition [I ] and regarding composition [II ], 
one kind or more of theaforementioned acid scattering 
regulator (D ) is combined with desire, densely to bepossible, 
dimensional accuracy etc for extent of occurrence* mask 
dimension of eaves of pattern* especially pattern top layer 
with that, furthermore is improved. 

composition [I ] or amount used of acid scattering regulator 
(D ) in composition [II ], polymer (A ) per 100 parts by 
weight* usually, is 10 parts by weight or less* preferably 5 
parts by weight or less. 

In this case, when amount used of acid scattering regulator 
(D ) exceeds 10 parts by weight, thereis a tendency where 
developing behavior of sensitivity and exposed part as resist 
decreases. 



[0025] 



[0025] 



Page 23 Paterra Instant MT Machine Translation 



JP1996101506A 



1996-4-16 



[III] Kfc^TIi, i&BlcKCT, 

'So 



»iK«iniMtt. «Att[i] , %&mmn]&±vt& 

ritfepn] a>7;u*'J*JBtt*iWir*-*ttlt*' 



ff ^iMSfl-* ©»l¥*l«S!l£LTI*, «5tli 
t'x^xy— ;u a, tfx^xy— ju t'x^xy— 

x=n,ilFllWffla;utf:/IMba»a>lltt , »1IB 

ISSflUM 1 ©JU*«£LTI4 , TIES(7H9) 

[0026] 
[ft 7] 



Furthermore, according to need* solubility regulator* 
detergents sensitizer etc can be combined composition [I ], 
composition [II ]and regarding composition [III ]. 

solubility regulator 

It is a acid-sensitive substance where property where 
solubility regulator, composition [I ], composition [II ] and it 
possesses property which controls alkali solubility of 
composition [III ], disassembles under existing of acid, for 
example hydrolysis is done,controls alkali solubility changes. 

More concretely, with compound which possesses 
acidolyzable group which cancontrol alkali solubility of each 
composition, acidolyzable group being disassembled 
underexisting of acid, lysis it does to acidic functional group, 
alkali solubility inhibitory effect forresult each composition it 
reveals action which it decreases ordisappears and?, Or it is a 
compound which reveals action which promotes alkali 
solubility ofeach composition. 

As this kind of solubility regulator, hydrogen atom of for 
example phenolic hydroxy group s carboxyl group or other 
acidic functional group, is disassembled underexisting of acid, 
compound etc which is substituted with the acidolyzable 
group which for example hydrolysis is done is listed, it is 
possible densely, with compound of low molecular weight 
and is good with compound of polymer. 

As solubility regulator of desirable low molecular weight, 
compound (Below, "solubility regulator 1 " with you say. ) etc 
which introduces acidolyzable group into acidic functional 
group of for example bisphenol A* bisphenol F * bisphenol 
Sor other polyhydric phenol chemical compound and 
hydroxyphenyl acetic acid or other carboxylic acid chemical 
compound, can be listed. 

As embodiment of solubility regulator 1, below-mentioned 
Formula (7) - compound which is displayed with (9) can be 
listed. 

[0026] 

[Chemical Formula 7] 



(cH3) 3 c-oco-^)-cH§)™oco- 

CH 3 



(7) 



[0027] 
lit 8] 



[0027] 

[Chemical Formula 8] 
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0 CH 3 0 

((^C-DC0H^)-cH§)-«iD-C(CH3^ 

9 

CH3-C-CH3 

9 



(8) 



[0028] 
[ft 9] 



CH 3 



[0028] 

[Chemical Formula 9] 
• (9) 



[0029] 

Ltz®m(UT. mrnumm 2jtL^ 0 )^** 



2 izmz>M#M&&tLxit.m 

^+;i/S, v'Jjl*** y;us;i/S* 7;u=i*v* 

MBB&^;uS<!:LTIi* $];U£>h*v^ 
;u** xh+i/>^u» % t-?MrS/*;b7l?-;u* 
f^uS* ^i/JUTh+v^^uS* ^x^-v;u 
S* i/^p^pe^;i/*, ^<>v;u*s 

□-ju* *>* ztiftoaoiiKisi^ *tt«jR* 

HUB l-B&x*;L,»<!;LTIi* l->h*v 



[0029] 

In addition, for example resin (Below, "solubility regulator 2 " 
with you say. ) etc which introduces acidolyzable group into 
acidic functional group in alkali soluble resin (C ) or other 
alkali soluble resin which is mentioned earlier, canbe listed as 
solubility regulator of polymer. 

for example substituted methyl group* 1- substituted ethyl 
group* 1- branched alky I group* silyl group* germyl 
group* alkoxy carbonyl group* acyl group* cyclic 
acidolyzable group etc can be listed as acidolyzable group in 
solubility regulator 2. 

As aforementioned substituted methyl group, for example 
methoxymethyl group* ethoxymethyl group* 
t-butoxycarbonyl methyl group* benzyloxy methyl group* 
phenacyl group* cyclopropyl methyl group* benzyl group* 
piperonyl group and group etc whichsubstitutes oxygen atom 
of these bases with sulfur atom can be listed. 

As description above 1 -substituted ethyl group, for example 
1 - methoxyethyl group * 1 - ethoxyethyl group * 1 - phenoxy 
ethyl group* 1- benzyloxy ethyl group, 1 -cyclopropyl ethyl 
group* 1 - phenylethyl group* group etc which substitutes 
oxygen atom of the;al -methyl phenacyl group and these bases 
with sulfur atom can be listed. 

As description above 1 -branched alkyl group, for example 
isopropyl group* s-butyl group* t-butyl group etc can be 



Page 25 Paterra Instant MT Machine Translation 



JP1996101506A 



1996-4-16 



ffiE7;U3*5/*JU*-;U*i:LTI4, 0»*I4> 

7P-f ;u** tp-;us, x^v 

x;uS, >f ;U$'J;US, (>*)7$ 'J * 

S. ^h^tKPfcr^-JUX, xh^fcKn^-JU 

;u^;u*. 'Ov^uS. t-?fiH, t-^H+v 

KP?^-;ug. T-K^tKa^tf^-^*, t 
h^tKP^^-JUS. MJ>^Uv'j;u*3| 

©+a>IMtett*a>**Bi**. i a»±© 

£1X14 15-100%, £&I::#*L<I4 20-100%, 
4#K#£L<I4 20~80%"C&&o 

2 <D Mw 14, ffijftttp] . £j£4ft|[II] 
CTfcb*^ #£L<I4 1,000-150,000. £bK 



listed. 

As aforementioned silyl group, for example trimethylsilyl 
group, triethyl silyl group, tri isopropyl silyl group, tri- 
t-butyl silyl group, triphenyl silyl group etc can be listed. 

As aforementioned germyl group, for example trimethy! 
germyl group, triethyl germyl group, tri isopropyl germyl 
group, tri- t-butyl germyl group, triphenyl germyl group 
etc can be listed. 

As aforementioned alkoxy carbonyl group, for example 
methoxycarbonyl group, ethoxy carbonyl group, 
t-butoxycarbonyl group etc can be listed. 

As aforementioned acyl group, for example acetyl group, 
propanoyl group, butyryl group, lauryioyl group, stearoyl 
group, oxalyl group, malonyl group, succinyl group, 
glutaryl group, (meth ) acryloyl group, can 7fc Roy Lu 
basis and the benzoyl group, phthaloyl group, cinnamoyl 
group, nicotinoyl group, p- toluene sulfonyl group, mesyl 
group etc can be listed. 

As aforementioned cyclic acidolyzable group, for example 
cyclopentyl group, cyclohexyl group, cyclohexenyl 
group, tetrahydropyranyl group, tetrahydrofuranyl group. 
2-1,3- dioxolanyl group, benzo -2- 1, 3- dioxolanyl group 
and group etc whichsubstitutes oxygen atom of these bases 



with sulfur atom can be listed. 



Among these acidolyzable group, t-butoxycarbonyl methyl 
group, benzyl group, t-butyl group, t-butoxycarbonyl 
group, tetrahydropyranyl group, tetrahydrofuranyl group, 
tetrahydrothiopyranyl group, tetrahydro thio furanyl group, 
trimethylsilyl group etc is desirable. 

hydrogen atom of acidic functional group in in for example 
alkali soluble resin, or it can produce solubility regulator 
2,with (co ) condensation polymerization of condensation 
polymerization component which possesses (co ) 
polymerization, of the monomer which possesses 
acidolyzable group of one kind or more or acidolyzable group 
of one kind or more it substitutes with acidolyzable group of 
one kind or more with densely. 

introduction ratio (Ratios of quantity of acidolyzable group 
for total number of acidic functional group and the 
acidolyzable group in solubility regulator 2 ) of acidolyzable 
group in solubility regulator 2 preferably 15-100%. 
furthermore is the preferably 20-100%. particularly 
preferably 20-80%. 

Mw of solubility regulator 2 changes composition [I ], 
composition [II ] or accordingto application and desired 
characteristic of composition [III ], but preferably 
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1,000-150,000, fiirthermoreit is a preferably 
3,000-100,000. 

composition [I ], composition [II ] and mixing alone or 2 
kinds or more solubility regulator 1 or other low molecular 
weight solubility regulator and the solubility regulator 2 or 
other polymer solubility regulator concerning respectively, to 
be possible, in addition can alsouse solubility regulator in 
composition [III ], jointly use low molecular weight solubility 
regulator and polymer solubility regulator densely. 

composition [I ], composition [II ] and blended amount of 
solubility regulator in composition [III ]is selected 
appropriately according to application and desired 
characteristic of each composition, but polymer (A ) or 
polymer (A 1 ) per 100 parts by weight. 100 parts by weight or 
less is desirabIe,furtherrnore it is a preferably 50 parts by 
weight or less. 

When blended amount of solubility regulator exceeds 100 
parts by weight, there is a tendency where film forming 
behavior, film strength etc of composition decreases. 

[0030] 

detergent 

detergent developing behavior composition [I ], composition 
[II ] and coating property of the composition [III ] and as 
striation. resist etc furthermore shows action 
whichimproves. 

As this kind of detergent, you can use with whichever of 
anionic type, cationic type, nonionic type or the 
amphoteric, but desirable detergent is nonionic surfactant. 

As example of nonionic surfactant, higher aliphatic acid 
diester or other other than polyoxyethylene higher alkyl 
ethers, polyoxyethylene higher alkyl phenyl ethers, 
polyethylene glycol, with thefollowing tradename, KP 
(Shin-Etsu Chemical Co. Ltd. (DB 69-057-0064 ) make), poly 
flow (Kyoeisha Chemical Co. Ltd. (DB 69-145-1389 ) make), 
F Top (Tohkem Products Corporation (DB 69-104-6825 ) 
make), Megafac (Dainippon Ink & Chemicals Inc. (DB 
69-057-4512 ) make), Fluorad (Sumitomo 3M Limited (DB 
69-059-9717 ) make), Asahi Guard. Surfron (Asahi Glass 
Co. Ltd. (DB 69-055-3888 ) make) or other each series can be 
listed. 

Mixing alone or 2 kinds or more, uses these detergent, 
densely to be possible, as for the blended amount, 
composition [I ], composition [II ] and per total solid 
component 100 weight section whichexcludes detergent 
component in composition [III ], usually, active ingredient of 
detergent is2 parts by weight or less. 
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sensitizer 

sensitizer, absorbing energy of radiation, transmits energy to 
acid generator (B ), acid production quantity being something 
which shows theaction which increases, composition [I ], 
composition [II ] and apparent sensitivity of resist which is 
acquired from composition [III ] possesses effectwhich 
improves with that. 

When example of desirable sensitizer is listed, there are 
acetone* benzene* acetophenone, 
benzophenone,naphthalene, biacetyl, eosin* Rose Bengal* 
pyrene, anthracene and phenothiazine etc. 

Mixing alone or 2 kinds or more, uses these sensitizer, 
densely to be possible, blended amount,composition [I ], 
composition [II ] and per total solid component 100 weight 
section in composition [III ], usually, is 50 parts by weight or 
less* preferably 30 parts by weight or less. 

Other additive 

visualization doing latent image of exposed part by combining 
dye and/or pigment, be ableto ease influence of halation when 
exposing, furthermore you canimprove adhesiveness of 
substrate by combining adhesion aid. 

Furthermore, 4 -hydroxy-4&apos;-methyl chalcone or other 
antihalation it is possible also as other additive, tocombine 
medicine and shape modifier* storage stabilizer* foam 
inhibitor etc. 

total compounded amount of these other additive, 
composition [I ], composition [II ] and per total solid 
component 100 weight section in composition [III ], usually, 
is 50 parts by weight or less* preferably 1 part by weight or 
less. 

[0031] 

As above explained in detail, composition [I ] polymer (A ) 
and designates acid generator (B ) as essential ingredient, 
composition [II ] polymer (A ), acid generator (B ) 
anddesignates alkali soluble resin (C ) as essential ingredient, 
furthermore composition [III ] the polymer (A ), acid 
generator (B ), alkali soluble resin (C ) and designates acid 
scattering regulator (D ) as essential ingredient, but here, 
blend composition whose each composition is desirable, 
When main other additive is combined, including, collecting 
below, itillustrates. 

composition [I ] preferably (J2 ) polymer (A ) 100 parts by 
weight and acid generator (B ) from in0.05 - 20 parts by 
weight* cases acid scattering regulator which is added (D ) 
consists of the solubility regulator 1 00 parts by weight or less 
which is added from 10 parts by weight or less* and when, 
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particularly preferably (jp2 ) polymer (A ) 1 00 parts by 
weight and acid generator (B ) from in 0. 1 - 15 parts by 
weight* cases acid scattering regulator which is added (D ) it 
consists of solubility regulator 50 parts by weight or less 
whichis added from 5 parts by weight or less* and when. 

composition [II ], preferably (jp3 ) polymer (A ) 100 parts by 
weight* acid generator (B ) 0.05 - 20 parts by weight and 
alkali soluble resin (C ) 0.1 - 1000 parts by weight (However, 
in case of hydrogenation product of poly (hydroxystyrene ) 
and/or in case of hydrogenation product of 0.5 - 500 parts by 
weight* hydroxystyrene-styrene (co ) polymer and/or 0.5 - 
1 ,000 parts by weight ), from when acid scattering regulator 
which is added(D ) to consist of solubility regulator 100 parts 
by weight or less which is added from 10 parts by weight or 
less* and when, the particularly preferably (jp4 ) polymer 
(A ) 1 00 parts by weight* acid generator (B ) 0. 1 - 1 5 parts 
by weight and alkali soluble resin (C ) 0.5 -500 parts by 
weight (However, in case of hydrogenation product of poly 
(hydroxystyrene ) and/or in case of hydrogenation product of 
1 .0 - 300 parts by weight* hydroxystyrene-styrene (co ) 
polymer and/or 1.0 - 300 parts by weight ), From when acid 
scattering regulator which is added (D ) it consists of 
solubility regulator 50 parts by weight or less whichis added 
from 5 parts by weight or less* and when. 

composition [III ], preferably (jp5 ) polymer (A ) 100 parts by 
weight* acid generator (B ) 0.05 - 20 parts by weight* 
alkali soluble resin (C )0.1 - 1000 parts by weight (However, 
in case of hydrogenation product of poly (hydroxystyrene ) 
and/or in case of hydrogenation product of 0.5 - 500 parts by 
weight* hydroxystyrene-styrene (co ) polymer and/or 0.5 - 
1,000 parts by weight ), acid scattering regulator (D ) to 
consist of solubility regulator 100 parts by weight or less 
which isadded from 0.001 - 10 parts by weight* and when, 
particularly preferably (jp6 ) polymer ( A ) 1 00 parts by 
weight* acid generator (B ) 0.1 - 15 parts by weight and 
alkali soluble resin (C ) 0.5 - 500 parts by weight (However, 
in case of hydrogenation product of poly (hydroxystyrene ) 
and/or in case of hydrogenation product of 1 .0 - 300 parts by 
weight* hydroxystyrene-styrene (co ) polymer and/or 1 .0 - 
300 parts by weight ), acid scattering regulator (D ) it consists 
of solubility regulator 50 parts by weight or less which is 
added from 0.005 - 5 parts by weight* and when. 

[0032] 

solvent 

composition [I ], composition [II ] and composition [III ] in 
order concentration of the total solid component, to become 
for example 5-50 weight%* preferably 15-40 weight% at 
time of use, after melting in uniform in solvent, is 
manufactured by filtering with filter of for example hole 
diameter 0.2 ;mu m extent, as composition solution. 
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As solvent which is used for manufacturing aforementioned 
composition solution,for example ethylene glycol 
monomethyl ether* ethyleneglyeol monoethyl ether* 
ethyleneglycol mono propyl ether* ethyleneglyeol mono 
butyl ether or other ethyleneglycol monoalkyl ethers; 

ethylene glycol monomethyl ether acetate* ethyleneglycol 
monoethyl ether acetate* ethyleneglycol mono propyl ether 
acetate* ethyleneglycol mono butyl ether acetate or other 
ethyleneglycol monoalkyl ether acetate; 



diethylene glycol dimethyl ether, diethylene glycol diethyl 
ether* diethylene glycol dipropyl ether* diethylene glycol 
dibutyl ether or other diethylene glycol dialkyl ethers; 



propylene glycol monomethyl ether* propylene glycol 
monoethyl ether* propylene glycol mono propyl ether* 
propylene glycol mono butyl ether or other propylene glycol 
monoalkyl ethers; 

propylene glycol dimethyl ether and propylene glycol diethyl 
ether* propylene glycol dipropyl ether* propylene glycol 
dibutyl ether or other propylene glycol dialkyl ethers; 
propylene glycol monomethyl ether acetate* propylene 
glycol monoethyl ether acetate* propylene glycol mono 
propyl ether acetate* propylene glycol mono butyl ether 
acetate or other propylene glycol monoalkyl ether acetate; 
methyl lactate * ethyl lactate * lactic acid n- propyl * 
isopropyl lactate* lactic acid n- butyl* isobutyl lactate or 
other lactic acid esters; methyl formate* ethyl formate* 
formic acid n- propyl* isopropyl formate* formic acid n- 
butyl* isobutyl formate* formic acid n- amyl * isoamyl 
formate* methyl acetate* ethylacetate* acetic acid n- 
propyl* isopropyl acetate* n-butyl acetate* isobutyl 
acetate* n-amyl acetate* isoamyl acetate* acetic acid n- 
hexyl* methyl propionate* ethyl propionate* propanoic 
acid n- propyl* isopropyl propionate* propanoic acid n- 
butyl * isobutyl propionate * methyl butyrate * ethyl 
butyrate* butanoic acid n- propyl* butanoic acid isopropyl* 
butanoic acid n- butyl* isopropyl butyrate or other aliphatic 
carboxylic acid esters; ethyl hydroxyacetate* ethyl 

2- hydroxy-2-methylpropanoate* 2- hydroxy-3- methyl 
methyl butyrate* ethyl methoxyacetate* ethyl 
ethoxyacetate* methyl 3-methoxypropanoate* ethyl 

3- methoxypropanoate* methyl 3-ethoxypropanoate* ethyl 
3-ethoxypropanoate* 3- methoxybutyl acetate* 3- 
methyl-3- methoxybutyl acetate* 3- methyl-3- methoxybutyl 
propionate* 3- methyl-3- methoxybutyl butanoate* methyl 
acetoacetate* ethyl acetoacetate* methyl pyruvate* ethyl 
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)W 3-yMr->^;U7-feT— k 3->^;i/-3-^h 

**>^;u7-bx-h. 3->^;u-3->h+v^ 
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[0033] 

ju£WP©a:t©a*¥aK: 
»aj»ffla(eiT, r?bK--$jii\9 0 )£fTo 



pyruvate or other other esters; toluene, xylene or other 
aromatic hydrocarbons; methylethyl ketone* methylpropyl 
ketone, methyl butyl ketone. 2- heptanone. 3- 
heptanone. 4- heptanone. cyclohexanone or other ketones; 
N- methyl formamide. N, N- dimethyl formamide. N- 
methyl acetamide. N, N- dimethylacetamide. N- methyl 
pyrrolidone or other amides;;ga -butyrolactone or other 
lactone typeetc can be listed. 



Mixing alone or 2 kinds or more, uses these solvent, densely 
to be possible, amount used,usually, 20 - 3,000 parts by 
weight, preferably 50-3,000 parts by weight, furthermore 
is preferably 100-2,000 parts by weight composition [I ], the 
composition [II ] and vis-a-vis total solid component 100 
parts by weight in composition [III ]. 

[0033] 

Formation of resist pattern 

When composition [I ], composition [II ] and forming resist 
pattern from composition [III ], after each composition 
solution which is manufactured aforementioned way, with spin 
coating, cast coating, roll coating or other appropriate 
coating means , formed resist coating by coating fabric doing 
on wafer or other group board which was covered with for 
example silicon wafer, aluminum, fromwhen doing 
preheating treatment (Below, "prebake " with you say. ), 
Through predetermined mask pattern, it exposes. 



(B)©aHICJCi:T. mz.lt i tttfKft 365nm)3? 
©**M»; ArFX*S/TU-if— 193nm). 
KrF X+v^b-if — (** 248nm)H(DiS^^ 



for example i-line, (wavelength 365 nm ) or other ultraviolet 
light; ArFexcimer laser (wavelength 193 nm ), selecting KrF 
excimer laser (wavelength 248 nm ) or other deep ultraviolet 
light; synchrotron radiation or other X-ray; electron beam or 
other charged particle beam etc appropriatelyaccording to 
types of acid generator (B ) as radiation which is used format 
occasion, you use. 

In addition, exposure dose or other exposure condition is 
selected appropriately according to the types etc of blend 
composition, each additive of each composition. 

Regarding to this invention, apparent sensitivity of resist 
coating in order to improve, itdoes heat treatment (Below, 
"postexposure bake " with you say. ) after exposing, it is 
desirable densely. 

heating condition changes composition [I ], composition [II ] 
and depending upon the types etc of blend composition. 
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{IU *58Wli. -tib(D||Jfi^Jlz{plb$iJ^i$ 

^CT% Mw fc<fctf Mn(Mw/Mn)(D;1llS3fel^lC 
Mw fc<fcl/ Mw/Mn 

*V— (*)» GPC *^A(G2000Hxl 2 ** 
G3000H XL 1 *.G4000Hxl 1 3tt 
1.0 5»J»J^h;i//».*ffi»«f-h7tKP^>, 
*5ASS 40° C ffl»«f ftftt?. *#tfc|f JX 



each additive of composition [III ], but usually, theyare 30 - 
200 deg C* preferably 40-150 deg C. 

In addition, in order to prevent basic impurity or other 
influence which is includedin environment atmosphere at time 
of formation of aforementioned resist pattern,it is possible 
also to provide protective film on resist coating. 

Next, predetermined resist pattern is formed by alkali 
development doing in alkali development liquid. 

As aforementioned alkali development liquid, in order for 
example alkali metal hydroxide; ammonia water; mono* di- 
or tri- alkyl amines; mono* di- or tri- alkanol jpl 1 amines; 
heterocyclic amines; tetraalkyl ammonium hydroxide; 
choline; 1 ,8-diazabicyclo- [5, 4 and 0] - 7 
-undecene;l,5-diazabicyclo- [4, 3 and 0] - 5 -nonene or other 
alkaline compound, usually, tobecome concentration of 1 - 10 
weight°/(w preferably 1-5 weight%, alkaline aqueous 
solution which is melted is used. 

Mixing alone or 2 kinds or more, you can use these alkaline 
compound. 

In addition, suitable amount also to add for example 
methanol* ethanol or other water soluble organic solvent and 
detergent it ispossible to developer which consists of 
aforementioned alkaline aqueous solution. 

Furthermore, this way when developer which consists of 
alkaline aqueous solution isused, generally, after developing 
water wash it does. 

[0034] 

[Working Example(s)] 

Listing below Working Example and Comparative Example, 
furthermore you explain this invention concretely. 

However, this invention what is not something which is 
restricted in these Working Example. 

Here, it measured Mw and Mn (Mw/Mn ) and it appraised 
each resist, inbelow-mentioned manner. 

Mw and Mw/Mn 

Tosoh Corporation (DB 69-057-1724 ) make making use of 
GPC column (G2000H XL 2* G3000Hxl 1 * G4000Hxl 1 ), 
with analysis condition of the flow 1 .0 ml/min* elution 
solvent tetrahydrofuran* column temperature 40 □, it 
measured due to gel permeation chromatography method 
which designates monodisperse polystyrene as the standard. 

sensitivity 

After exposing to resist coating which was formed on silicon 
wafer, it did the postexposure bake at once, after alkali 
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development doing next, water wash it did, it dried, when 
forming resist pattern, it designated exposure dose which 1 
-to-1 forms line-and-space pattern (1 LIS ) of Iinewidth 
0.5 ;mu m in Iinewidth as optimum exposure dose, itappraised 
sensitivity with this optimum exposure dose . 

resolution 

When exposing with optimum exposure dose, minimum 
dimension (;mu m ) of resist pattern which isdissected, was 
designated as resolution. 

pattern 

Measuring dimension La of bottom edge of square shape 
cross section of 1 LIS of the Iinewidth 0.5 ;mu m which was 
formed on silicon wafer and dimension Lb of the top edge, 
making use of scanning electron microscope, 

0.85 <- Lb /La Dl 

It is satisfied, we assumed, at same time that 
substrate-equipped closely gouging of pattern and those 
which do not have eaves of the pattern top layer, pattern is " 
satisfactory we assumed that those which donot fill up at 
least one of these condition, pattern is "deficiency". 

residual film ratio 

Relative (%) of thickness after developing for thickness 
beforedeveloping resist pattern was designated as residual 
film ratio. 

process stability 

After exposing to resist coating which was formed on silicon 
wafer, after the resist pattern and exposure which at once did 
postexposure bake and alkali development 2 hours leaving, 
comparing pattern etc which is based onaforementioned 
appraisal main point, concerning resist pattern which did 
postexposure bake and alkali development , you appraised 
process stability. 

[0035] 

Synthesis of polymer (A ) 
synthesis example 1 

1 -ethoxyethyl acrylate 72g it melted (0.5 mole ) in propylene 
glycol monomethyl ether 130g, after adding 
azobisisobutyronitrile 8g, under nitrogen atmosphere, keeping 
reaction temperature in 80 deg C, 10 hours it polymerized. 

After polymerizing, dripping reaction solution to underwater 
of large scale,polymer solidifying, it acquired powder 
polymer (A ) (yield 60% ) of white. 

As for this polymer (A ), Mw was 25,500, Mw/Mn 1 .8. 
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This polymer (A ) is done, polymer (A-l ) with, 
synthesis example 2 

Other than 1 -methoxyethyl acrylate 65g modifying addition 
monomer, in (0.5 mole ), powder polymer (A ) (yield 61% ) 
of white was acquired to similar to synthesis example 1. 

As for this polymer (A ), Mw was 30,000, Mw/Mn 1.65. 

This polymer (A ) is done, polymer (A-2 ) with, 
synthesis example 3 

Other than 1 -methoxy -1- methylethyl acrylate 72. 5g 
modifying addition monomer, in (0.5 mole ), powder polymer 
(A ) (yield 63% ) of white was acquired to similar to synthesis 
example 1. 

As for this polymer (A ), Mw was 32,000, Mw/Mn 1 .75. 

This polymer (A ) is done, polymer (A-3 ) with, 
synthesis example 4 

addition monomer, 1 -methoxyethyl methacrylate 71 g (0.5 
mole ), methyl methacrylate 25.2g (0.3 mole ) and other than 
modifying in the methacrylic acid 16g (0.2 mole ), powder 
polymer (A ) (yield 61% ) of white was acquired to similar to 
the synthesis example 1 . 

As for this polymer (A ), Mw 30,000, Mw/Mn 1 .65, 
<sup> 1 3 C-nmr result,! -methoxyethyl methacrylate. methyl 
methacrylate and as for copolymerization ratio (mole ratio ) 
of methacrylic acid, 48: 3 1 : it was 21 . 

This polymer (A ) is done, polymer (A-4 ) with. 
[0036] 

Synthesis of polymer (A' ) 
synthesis example 5 

2 -tetrahydropyranyl acrylate 78g it melted (0.5 mole ) in 
propylene glycol monomethyl ether 80g, after adding 
azobisisobutyronitrile 8g, under nitrogen atmosphere, keeping 
reaction temperature in 80 deg C, 10 hours it polymerized. 

After polymerizing, dripping reaction solution to underwater 
of large scale,polymer solidifying, it acquired powder 
polymer (A ) (yield 80% ) of white. 



-^l^ft(A')(j: . Mw A* 25,400. Mw/Mn t< As for this polymer (A' ), Mw was 25,400, Mw/Mn 1.66. 
1.66 X+fa-otzo 
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This polymer (A' ) is done, polymer (A'-l ) with, 
synthesis example 6 

Other than 2 -tetrahydrofuranyl acrylate 71 g modifying 
addition monomer, in (0.5 mole ), powder polymer (A' ) 
(yield 80% ) of white was acquired to similar to synthesis 
example 5. 

As for this polymer (A ), Mw was 32,000, Mw/Mn 1.70. 

This polymer (A* ) is done, polymer (A'-2 ) with, 
synthesis example 7 

addition monomer, 2 -tetrahydropyranyl acrylate 78g (0.5 
mole ) and other than modifying in methyl methacrylate 42g 
(0.5 mole ), the powder polymer (A* ) (yield 80% ) of white 
was acquired to similar to synthesis example 5. 

As for this polymer (A f ), Mw 25,400, Mw/Mn 1.66, 
<sup>13C-nmr result,2 -tetrahydropyranyl acrylate and as for 
copolymerization ratio (mole ratio ) of methyl methacrylate, 
50: 50 was. 

This polymer (A* ) is done, polymer (A'-3 ) with. 
[0037] 

Synthesis of alkali soluble resin (C ) 
synthesis example 8 

p- t-butoxy styrene 300g (1 .7 mole ), styrene 30g (0.3 mole ) 
and after melting azobisisobutyronitrile 1.6g in dioxane 
330g,under nitrogen atmosphere, keeping reaction 
temperature in 70 deg C, 12 hours youpolymerized. 

After polymerizing, dripping reaction solution in methanol of 
large scale, the produced resin solidifying, resin which 
solidifies redissolving after doing,it added dilute sulfuric acid 
in dioxane, did 10 hours hydrolysis reaction with 90 deg C, 
acquired alkali soluble resin (C ) (yield 80% ). 

As for this resin, Mw 18,000, Mw/Mn 1.75, <sup> 13C-nmr 
copolymerization ratio (mole ratio ) of result, p- 
hydroxystyrene and styrene was, 85: 15. 

This resin is done, alkali soluble resin (C-l ) with, 
synthesis example 9 

It melted p- t-butoxy styrene 300g (1 .7 mole ) and 
azobisisobutyronitrile 1.6g in dioxane 300g, under nitrogen 
atmosphere,kept reaction temperature in 60 deg C, 16 hours 
polymerized. 
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HlttTtf. ~>-t-zf : f)i>±—#*—h 7.o g £3sfli] 
#lt. efea)a^<*(iix^ 85%)^#fc 0 



Mw*< 9,200, Mw/Mn #2.8 
TfftlJ, I3 C-NMR»«r*||*,JK'J(ip-e=.;U7 

30%*< t-^h4r*>*^*-/U*-e««**lfc« 

p-tf-;u^iy— ;u 24 g &&xt t-^;uy^^'j u 

-h 19g£v**+f->50g ^fCjgjgLfcOte, £ 

fiEfiij 5 tmmzLx. &&<Dm-£ftv&m 65%) 

tfbtLfcS-n Wit. Mw A< 23,000. Mw/Mn 
2.3T'fcy, 13 C-NMR^*f(0^m.p-tf-^x 



1996-4-16 

Next alkali soluble resin (C ) (yield 80% ) was acquired to 
similar to synthesis example 8. 

As for this resin, Mw 25,000, Mw/Mn was 1.54 poly (p- 
hydroxystyrene ). 

This resin is done, alkali soluble resin (C-2 ) with, 
synthesis example 10 

styrene 52g (0.5 mole ), it melted methacrylic acid 130g (1 .5 
mole ) and azobisisobutyronitrile 1 .6g in tetrahydrofuran 
300g, under nitrogen atmosphere, kept reaction temperature in 
60 deg C, 6 hours polymerized. 

Next treating in same way as synthesis example 8, it acquired 
alkali soluble resin (C )(yield 80% ). 

As for this resin, Mw 28,000, Mw/Mn 2.31, <sup> 13C-nmr 
copolymerization ratio (mole ratio ) of result, styrene and 
methacrylic acid was, 14: 86. 

This resin is done, alkali soluble resin (C-3 ) with. 

[0038] 

Synthesis of relative polymer 

comparative synthesis example 1 

poly (p- vinyl phenol ) in 12 g and solution which melts 
triethylamine 5g in the dioxane 50g, under agitating, 
di-t-butyl carbonate 7.0g was added, furthermore 6 hours 
afteragitating, oxalic acid was added with room temperature 
and triethylamine wasneutralized. 

Next, dripping reaction solution to underwater of large scale, 
polymer solidifying, several times washing polymer which 
solidifies with the pure water, it acquired polymer (yield 
85% ) of white. 

As for polymer which it acquires, Mw 9,200, Mw/Mn 
2.8,those which possess structure where <sup> 13C-nmr 30% 
of hydrogen atom of the phenolic hydroxy group in result and 
poly (p- vinyl phenol ) is substituted with t-butoxycarbonyl 
group. 

This polymer is done, polymer (;al) with, 
comparative synthesis example 2 

After melting p- vinyl phenol 24g and t-butyl methacrylate 
19g in dioxane 50g, polymer (yield 65% ) of white was 
acquired to similar to synthesis example 5. 

As for polymer which it acquires, Mw 23,000, Mw/Mn 
2.3,<sup> 13C-nmr copolymerization ratio (mole ratio ) of 
result, p- vinyl phenol and t-butyl methacrylate 
was,approximately 7:3. 
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[0039] 

mmm 1-14. itmm 1-4 

s i({iL.gpi*aa[cso*< 0 )ic^#iS^ 

il^LT^-^^LfccD*,. ?LS 0.2jUm <D> 

Xt°>=l— hLfc<D*K 90 deg C 120 MSZf[y 
^-^ffot.IS 1.0 jam <DbvXM&M£ 

^-0 AfcKn*5>K*»aE£ffil\ 23 deg C V 



[0040] 
»1] 



This polymer is done, polymer (;be) with. 
[0039] 

Working Example 1-14, Comparative Example 1 -4 

Mixing each component which is shown in Table 1 (However, 
section is based on weight. ), after making the homogeneous 
solution, filtering with membrane filter of hole diameter 
0.2 ;mu m, it manufactured composition solution. 

After that, each composition solution on silicon wafer spin 
coating after doing, doing 120 second prebake with 90 deg C, 
it formed resist coating of film thickness 1 .0 ;mu m. 

alkali development it did with 23 deg C with 1 minute, 
immersion method , next, after exposing with condition which 
is shown in Table 2 and postexposure bake , making use of 
2.38 weight% tetramethyl ammonium hydroxide aqueous 
solution, water wash did with pure water, dried, formed resist 
pattern. 

evaluation result of each resist, is shown in Table 3. 

[0040] 

[Table 1] 
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(AO 




am (o 

(40 


(D) 

w 


(ao 




A-l (100) 


B-l 


(6) 




— 


D-3 


(2.2) 


MP (400) 




A-l (100) 


B-2 


(6) 


C-2 


(100) 






PGMEAC600) 


^ifet^l 3 


A-2 (100) 


B-4 


(6) 










PGMEA(400) 


1666ffl4 


A-3 (100) 


B-3 


(6) 







D-2 


(2) 


EL (450) 




A-3 (100) 


B-5 


(6) 


C-2 


(100) 






EL (650) 


mrns 


A-3/A-4 
(SJ/70) 


B-2 


(6) 











MP (400) 




A-4 (100) 


B-4 


(6) 




— 


D-4 


(2) 


PGMEAttOO) 




A'-l (100) 


B-l 


(3) 


C-l 


(100) 


D-l 


(1.2) 


PGMEAC550) 




AM (100) 


Bl 


(3) 


C-l 


(100) 


D-2 


(1.0) 


KMA(550) 


H»ilO 


A'-l (100) 


B-l 


(3) 


C-l 


(200) 


D-3 


(1.0) 


POTA 
(1000) 


Ml 


A'-l (100) 


B-2 


(6) 


C-2 


(150) 


D-l 


(1.23 


PGMEAC650) 


IWJ12 


A'-l (100) 


B-4 


(6) 


C-2 


(100) 


D-2 


(2.0) 


PQEA(600) 


3HKH13 


A' -2 (100) 


B-3 


(6) 


C-3 


(100) 


D-3 


(0.8) 


PGHRA<600) 


AMM 


A' -3 (100) 


B-4 


(6) 


C-3 


(50) 


D-4 


(2.0) 


PGfflAGOO) 


JtttHl 


a (100) 


B-l 


(3) 










PO(EA(400) 


mm 2 


a (100) 


B-l 


(3) 


C-2 


(40) 






PGHBA(480) 




0 (100) 


B-2 


(3) 










BL (400) 


warn 


0 (100) 


B-4 


(6) 










KMP (380) 



[0041] 

mm* 7;u*u Rr*tt»»(cxfiL. (c-i) 

~(C-3) $»< 0 ) . Igffif&flj »*J(D)fcJ:tf»»J 



[0041] 

Here, acid generator in each Working Example and 
Comparative Example (B ), alkali soluble resin (C ) 
(However, (C-l ) - (C-3 ) is excluded. ), acid scattering 
regulator (D ) and solvent is below-mentioned sort. 



acid generator (B ) 
























(B-l) 


:HJ 


7 








* 






'J 


7U 






(B-l) 


:tri 


7 


jpll 


* jpii 


* 


■7 A 


jp9 


deviation 


jp7 



(B-3) :t 0 P*rP»;U^>X;U7fx>^h'JxXx 



claw [2, 2 and 1] -hepto-5-en-2 5 3- dicarboxy 

(B-3 ):pyrogallol methane sulfonic acid triester (B-4 ):N- 
(trifluoromethyl sulfonyloxy ) bicyclo- [2, 2 and 1] . 
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*>)bfS/^P-[2Al]-^^h-5-l>-2,3-5/*;UJ|?* 
*>SK 

(B-5) :tfX( is<?a^*is)Wl*-)l>) *sT x J 

(C-4) ^jSajnTKUCtKa+S/X^b^xSiS 

« PHM-C, ASSa^^S) 



-hepto-5-en-2, 3- dicarboxy SK 

(B-5 ):bis ( cyclohexyl sulfonyl ) diazomethane 

alkali soluble resin (C ) 

(C-4 ):hydrogenated poly (hydroxystyrene ) (tradename pH 
M-C, Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make) 



Bttftm&*y(D) 




acid scattering regulator (D ) 


(D-l) :v7^v7x-J^> 


(D-l ):diamino diphenylmethane 


(D-2) :-a^>»75K 




(D-2 ):nicotinic acid amide 


(D-3) 






(D-3) 


:trihexyl amine 


(d-4) :^>x-rs^y-;uji 








(D-4 ):benzimidazole solvent 


EL 
















EL 


: ethyl lactate 


MMP 


:3->MrV 


V 






US 






MMPa 


: 3 -methoxy 


Ti 


professional t° 




acid 


jpll 



"T — h 
[0042] 
[* 2] 



Tjp7 
[0042] 
[Table 2] 
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[3] 




90 j 
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[0043] [0043] 
[^3] [Table 3] 
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A 
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0.24 win 




& 


98% 






mm\ 
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A 


9 5% 






mm 
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A 
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A 
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[0044] 

-So 



[0044] 

[Effects of the Invention] 

radiation-sensitive resin composition of this invention, as 
especially resolution and pattern aresuperior, to be superior 
even in sensitivity* developing behavior* process stability 
etc, in addition also the release property and adhesiveness* 
dry etching resistance etc of contrast* heat resistance* 
substrate being satisfactory, stabilizing fine pattern of high 
precision, it can form. 

Furthermore, radiation-sensitive resin composition of this 
invention is something which respondseffectively to various 
radiation like ultraviolet light* deep ultraviolet light* X-ray 
or charged particle beam. 

Therefore, radiation-sensitive resin composition of this 
invention, you can use for quite ideal as the chemically 
amplifying type positive resist for semiconductor device 
production which is expected that in future furthermore 
narrowing advances. 



Page 41 Paterra Instant MT Machine Translation 



f 

V » • » 



JP1996101506A 1996-4-16 



Page 42 Paterra Instant MT Machine Translation 



